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Cromemco System One 

MicroCentre introduce Cromemco’s new System One computer, 
available with an integral 5 megabyte Winchester hard disk, at a 
new low price. 

The System One supports the full range of Cromemco interface cards 
including high resolution colour graphics, and software packages. 
The choice of operating systems includes CDOS, CP/M and 
CROMIX— Cromemco’s answer to Unix. 
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Call MicroCentre for Q Cromemcc 


MicroCentre Ltd 

(Complete Micro Systems) 
• Circle No. 101 



30 Dundas Street 
Edinburgh EH3 6JI 
Tel: 031-556 7354 





■7*7 ADCOMP X-80SP 
A A PRINTER/PLOTTER 

Chris Bid mead tries out a German dot- 
matrix unit that doubles as a plotter, 

Vic GAMES 

ImO Three ROM-based games 
for the Vic-20 are play-tested — 
including a version of the popular 
board game Othello, 

BOOKS 

ALL ABOUT TANDY 

With new books flooding the market, 
Michael Trott checks out 1 1 recent 
offerings for the Tandy computers. 


>RE VIEWS 


CO VICTOR 9000 
VO THE BOOK MACHINE 

DRG's version of the Sirius 1 is tested 
with VictorWiiter and a new package 
that should be ideal for authors. 


OA A LVL DEC DRIVES FOR 
THE BBC MICRO 

John Leach provides an in-depth 
report on the dual disc drives from 
Leasalink which are available now. 


Ul | A LINEAR REGRESSION 
f<A IOa STATISTICAL TOOL 

Multiple linear regression is a powerful 
tool for science and statistical 
applications. John Hudson explains 
the principles and practice. 


£*g\ TOSHIBA T-100 
DU EXCLUSIVE TEST 
A look at the new colour micro from 
Japan being launched at the Which 
Computer? show this week. 


A A NEW EPSON QX-20 
Da BUSINESS MICRO 

lan Stobie previews Epson's office- 
orientated micro, which is stylish, 
cheap and has lots of RAM. 
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>W0RD 

PROCESS I NG 


AN INTRODUCTION TO 
WORD PROCESSING 

What are the benefits of word 
processing, and how do you go about 
choosing hardware and software? 


AQ EIGHT PACKAGES 
DO ON THE APPLE 

John Dawson tests eight word 
processors, including WordStar and 
Letter Perfect, all running on the 
Apple IL 


I A A PERFECT WRITER 

A Does this new American 

package live up to its name? 

Chris Bidmead finds out. 


lflK MARKET SURVEY 

1UD A round-up of selected 
packages including some that are new 
and some that are well established 


1AQ FORM LETTERS 
iUO ON WORDSTAR 

A suite of programs by David Green to 
help you develop your mailing list with 
an Osborne, or any CP/M computer. 


I f A FICTION— JUST 
A U ANOTHER DAY 

What happens when the engineer 
forces entry into Mrs Jamieson's 
system .... 


I * © APPLICATIONS 
A © CASUALTY 
How the microcomputer helps out in 
the casualty room of a hospital by 
keeping patients' records 


REGULARS 


^FEATURES 


2© A BBC GRAPHICS IN 
TELETEXT MODE 

Philip O'Shea shows how to use. mode 
7 for multicoloured graphics displays. 


4© A GRAPHICS BLOCKING 

Frank van der Riet explains 
more multiple-blocking techniques that 
can save memory with your micro. 


5 EDITORIAL 

Can the British micro industry 
survive the coming Japanese invasion? 

7 FEEDBACK 
YOUR LETTERS 

A new career idea for Kenneth Baker, 
and other solutions and advice, 

Jj| A OPEN FILE — 17 PAGES 
f A MV OF FREE SOFTWARE 

More programs and programming tips 
for the Apple, Commodore, BBC, 
Tandy, Research Machines and 
Sinclair micros, 1-36 

1£A PUZZLE 

GMRA’ANA 

Douglas Tate with a message for you 
to sort out, 

ffl7l7 LAST WORD 
14 1 AI ALCHEMY 

Boris Allan likens the search for the 
intelligent computer to the quest for 
the philosopher's stone. 


>NEWS 


1 A NEWS 

<1© NEW COMPUTERS 

New micros are announced or 
launched every month, but the FX-20 
could be one for the future, 

A | NEW PRODUCTS 

£1 A New languages, new 16-bit 
software and an emergency service 
are among this month's releases. 

AA PRINTOUT EXTRA — ON 

4l7 course for visicalc 

Training in ihe use of spreadsheets can 
increase their usefulness. We tried a 
Micromark one-day course. 
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We take all the guessing 

out of terminal buying 


4 


Micropute is a fast developing distributor with the sole 
aim of guiding you through the systems jungle. We carefully 
test, evaluate and then select the best product from its own 
marketplace. We then add our own extensive product 
knowledge and al! the necessary ancillaries related to the 
main product. All this fully backed and protected by fast 
comprehensive nationwide servicing and maintenance 
coverage 


K9 Terminal 

Main features: 

• SO x 25 [including status 

• Green display 

• Seperate keyboard 

• Function keys 

• Self test 

• Reverse video 


• Underlining 

• Half intensity 

• Protected mode 

• Line and block graphics 

• Tefevideo compatible 

• Baudrates to 9600 


The K9 Terminal is undoubtedly one of the most 
competitively priced terminals available on the market today 
which can offer so many outstanding features. 

The K9 Terminal is supplied to us by I.CL and includes the 
type of back-ups and product development that you would 
expect from a major manufacturer. 


Delivery is ex-stock and this amazing terminal is now 
available at the incredible price of only: £525.00 + VA T 


Insight Terminal 

Main features: 

As the K9 Terminal plus, 

• Deeper contrast on screen 

• Black screen surround 
(eliminates reflections) 

• Deeper recessed screen 


• Customised for Wordstar 

• Optional 15" screen 

• Optional graphic display 

• Alternative emulations. 
VT52, Beehive 


The Insight Terminal is again, extremely competitively 
priced offering an even greater amount of features than 
the K9 


The latest addition to the already impressive list of this 
terminals features is the option of full graphic display 
which is now available as an ex-stock item. 

Delivery on all Insight Terminals is ex-stock and prices 
start from as little as £595.00 + VAX 

All Micropute products are backed by a nationwide 
service and maintenance team. 

For further technical data and the name of your 
nearest dealer send the coupon now! 


Catherine Streei, Macclesfield. Cheshire SKI! bQY. 
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Protecting U.K. 
micro builders 


THE BRITISH MICROCOMPUTERS Manufac- 
turerers* Group recently presented a letter 
to the Prime Minister asking her to ban for one 
year all imports of Japanese and American 
microcomputers. The group argues that imports 
are already taking 90 percent of the market and 
that British manufacturers a re about to be wiped 
out. 

Now not every British micro manufacturer is a 
member of the BMMG, vvheh is a fledgeling 
organisation. Not every member of the BMMG 
is fully behind the import ban: Sinclair is, for 
example, one exception. Nor probably, does any 
member of the BMMG seriously think such a ban 
is going to be imposed. However the BMMG 
does have cause for complaint and has drawn at- 
tention to them. 

The first problem is the list of microcomputers 
prepared by the government’s procurement 
agency the CCTA (Central Computer and Tele- 
communications Agency). This includes 
imported micros but excludes some well-known 
British names. 

It seems admirably fair for the British 
government to recommend its departments to 
buy foreign micros and we could only wish that 
the Japanese and American governments 
would show similar open-mindedness. Of 
course they don’t. However, it is the exclusion 
of British manufacturers that really rankles. 
Some members of the BMMG receive govern- 
ment support, in the form of grants, to produce 
microcomputer products. Meanwhile the 
government procurement agency prevents them 
from selling these products to other govern- 
ment departments. 

This surely is ludicrous. If products are good 
enough to receive government funding then 
they should be good enough for the government 
to buy. That foreign products are recommend- 
ed instead merely rubs salt into the wound. 


I II I 1 I 
I 1 I II 

M l | 

The early microcomputer hobby customer base was amazmg 
m the fervour with which it pursued products. Customers 
were so eager to buy That they established an industry 
payment practice which was initially necessary — but which 
has become a liability. 

It is the practice of paying in advance lor products, 
frequently months m advance ol delivery.. In the early days of 
the persona! computing industry, front-end payments were 
absolutely necessary, since manufacturers had no track 
record, no visibility, and no chance of obtain mg loans or 


I |l III 
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Sadly, exclusion from the CCTA List does not 
only affect purchases by government 
departments. The list is published, so to other 
potential buyers may be influenced by it. This 
apparent lack of government approval can 
hardly help any vigorous export drive. 

A second point, raised particularly by 
Sinclair, is that government import duties 
discriminate against U.K. manufacturers. The 
duty on imported components is 17 percent, but 
on most fully assembled products is only six to 
seven percent, which must give an advantage to 
the overseas manufacturer. 

So there are at least two things the govern- 
ment can do to help: revise the CCTA list and 
change the way import duties work. 

Having said that, the members of the BMMG 
can do a few things to improve matters 
themselves. Often their products are technically 
exciting, bm they do not always put as much 
effort as they should into other areas, such as 
styling, marketing, and delivery systems on lime. 
No names, no pack drill. It is, however, worth 
noting that the Dragon has been a great success in 
the U.K, despite the fact that it is not a very 
interesting or sophisticated machine. 
Advertising, availability and price have so far 
proved more important. 

Finally, is British microcomputer manufac- 
turing really on the point of extinction? In the 
home-computer field, exemplified by Sinclair, 
we would say not. In the nearly-mini business 
field, exemplified by Systime, we would say 
not. In the mid-range business field, maybe. 

The reason is that the U.S, competition is 
already tough, and now the Japanese are poised 
to swamp us with vast quantities of business 
micros. They will probably not be very in- 
teresting technically, but they will be well 
advertised, available and cheap. Those 
qualities arc hard to argue with. Q 


funding through any traditional sources. 

Instead, they were forced to advertise a product before it 
existed, demand cash payments with orders, and then spend * 
the cash to build the product which had been ordered. 

Thrs is called "forward financing ', it works while business 
is increasing rapidly and products are designed on time. 
Business has, indeed, increased rapidly, bul products have 
not always been designed on time, Frequently they have been _ 
very late or have not worked at all. 

Dr Adam Osborne 

Practical Computing Volume 1 Issue 1 
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Feedback 


A great new 
career lor 
Kenneth Baker 

THANK YOU for printing Boris Allan’s common-sense article 
about Information Technology Year — December 1982 issue, 
page 141, It made a welcome change from the high-powered 
propaganda that we have come to associate with IT 82. 

As part of my work as an independent consultant, 1 have been 
asked to advise dozens of companies who neither need nor can 
afford microcomputers but who are being scared — I use the word 
in its literal sense — into new technology. They have seen the ads: 
the seven- year-old who is “ better equipped to run the office than 
you are”; the technology that is better in the pub than in the 
office. 

Worse, they believe this nonsense. So instead of making 
rational investment decisions they rush out in a panic to buy, as if 
there were indeed “no future without it”. 

IT 82 did a great job in pushing American and Japanese 
hardware into businesses that were not always in a position to use 
it. It did nothing to make those businesses more competitive or 
more likely to su rvive . 1 f Kenneth Baker ever leaves politics he can 
have a great career selling soap powder. 

Mike Lewis, 
London NW3. 


Printer interfaces 

GEORGE HILL'S ARTICLE OH page 

155 of November’s Practical 
Computing did not mention to 
which model of Microline 
printer he was referring. 
Having a Microline 82 I was 
surprised to note that the Dip 
switch settings in figure 3 select 
a German character set and the 
parallel interface, which would 
make little sense of a serial 
output from a BBC Micro. 

For the benefit ofothers with 
Microline 82s the correct Dip 
settings are. 

Front board Rear board 

1 Off 1 On 

2 On 2 On 

| 3 Off 3 Off 

4 Off 4 On 

5 Off 5 On 

6 On 6 Off 

7 Off 

8 On 

P S Rickets, 
Manchester, 

Computer wanted 

[ have a terminal but no 
computer. It has standard V-24 
20mA interface with TTY- 
compatible keyboard. J would 
like to interface this to a single- 
board computer preferably 
with 8K minimum RAM. 

Judging by numerous un- 
answered enquiries some U.K. 
distributors seem uninterested 


in small export orders. Perhaps 
they forget Apple grew from a 
secondhand VW. 

Would any readers be in a 
position to assist? A second- 
hand board, even self- 
assembled, might do the trick. 

Des O’Brien, 
Dublin. 

Advantage problems 

I have just SEEN in the June 1 
issue the article by Mike H ughes 
on the North Star Advantage, 
The first point is in that your 
specifications column, the dist- 
ributor is quoted as Comart 
Ltd. As a point of information, 
Comart is just one distributor: 
we are another. 

Point two is the problem 
which “North Star, through 
Comart ought to sort out”. We 
have sorted it out, and dist- 
ributed the solution to our 
dealers through our monthly 
newsletter. The May edition 
contained the following. 
TECHNICAL TIPS: Your Ques- 
tions answered. 

Q; Gan you supply a patch to 
CP/M for the Advantage to 
prevent a possible crash 
when ASCII 255 (DEL) is sent 
to the screen? 

A: The fix for the problem 
described is as follows: 

1, Modify CPMGEN.COM 

2. Save the new version under 
a new name (ag. 
NEWGEN.COM) 


3. Regenerate your system 

4. Try to recreate the failure 

5. if the fix works, delete the 
old CPMGEN.COM, and 
rename NEWGEN.COM to 
CPMGEN.COM. 

The fix is: 

1. DDTCPMGEN.COM 

2. NOP (ZERO OUT) locations 
3612 + 3613 

3. Exit DDT 

4. Save the file 

5. Test the fix 

6. Scratch the old and rename 
the new. 

Thirdly in your conclusions 
sections, you suggest that 
WordStar be “patched to make 
use of the 15 f unction keys” : we 
have in stock Enhanced Word- 
Star for the Advantage which 
does, in fact, use the function 
keys, both alone and shifted, 
for the 30 most common 
operations and includes an 
adhesive legend strip with 
which to label the keys. 

We appreciate that the 
machine was lent to you for 
review by Comart, but we do 
feel most strongly that ref- 
erences to distributors should 
include ourselves. 

Stuart Herman, 
Trader Computers Ltd, 
London NWS. 

Compacted code 

I read with interest Bob 
Mackay’s article on compacted 
text on page 147 of November’s 
Practical Computing , Anyone 
who would like to read further 
on the subject should read my 
paper on text compression in 
the Computer Journal, Volume 
4 (1981), page 324 which shows 
how to efficiently combine 
Huffman coding with diction- 
ary coding in a single scheme. 

Jack Pike, 
Chawstone, 
Bedfordshire. 

Trade marks 

a large NUMBER of advertisers 
appear to be under the misapp- 
rehension that the trade mark 
“CP/M” is a registered trade 
mark. This is not the case — the 
mark is not a registered mark as 
defined by the Trade Marks 
Act, 1938. Moreover, while it 
may well be that “CP/M” is a 
registered mark according to 
U.S, law, none of Practical 


Computing's advertisers have 
indicated this to be so. 

Section 60 of the act lays 
down that a £5 fine is the 
penalty upon summary 
conviction for representing that 
a mark is registered when in fact 
it is not, unless the rep- 
resentation makes it clear that 
the relevant registration is in 
accordance with the laws of 
some other country. 

J P E Hooper, 
Colchester, 
Essex, 

Machine code 

IN THE JULY and October issues 
two readers reported an 
unusual bug in Pet Rem state- 
ments. The cause of this bug is 
that the Microsoft interpreter 
treats the shifted characters as 
tokemsed Basic keywords. 

This problem only occurs in 
Rem statements because in 
norma! lines the interpreter 
automatically deletes shifted 
characters that appear outside 
quotes before the line is copied 
into the main memory. The 
characters in Rem statements 
are protectd from this. 

A way round this problem is 
t o pu t a quote character immed- 
iately after the Rem — the rest 
of the line w ill now list exactly as 
entered. 

Robert Bannister’s letter in 
the October issue raised many 
points that I should like to be 
able to comment on. Firstly 
manufacturers still make 
computers with built-in VDUs 
because they are increasingly 
required for the business 
market where their clarity and 
good ergonomic design are 
appreciated. Incidentally, most 
monochrone VDUs that 1 know' 
of use a green phosphor that 
actually reduces eye strain. 

If Mr Bannister has tried to 
write any complicated games, 
with many multi-character, 
moving objects, he will have 
had difficulty in making the 
program run fast enough 
because of the inherent 
slowness of interpreted high- 
level languages such as Apple 
Basic. 

For this reason, many prog- 
rammers prefer to write in 
(continued on next page) 


Our Feedback columns offer readers the opportunity 
of bringing their computing experience and problems 
to the attention of others, as well as to seek our 
advice or to make suggestions, which we are always 
happy to receive. Make sure you use Feedback — it is 
your chance to keep in touch. 
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{continued from previous page} 
machine code which in typical 
game applications is 100 to 
1,000 times faster than Basic. 

The amount of RAM taken 
up by a Space Invader program 
is of little importance unless it 
exceeds your RAM limitations, 
otherwise it merely gives a 
rough indication of the 
complexity of the program. 

To say that machine code is 
“gibberish’ * indicates that Mr 
Bannister is as misinformed as 
someone who, knowing 
nothing of computers, says that 
Basic program is meaningless 
gibberish — a statement bom of 
ignorance rather than logical 
reasoning. 

Like it or not, computer 
games are attracting the most 
newcomers to computing and in 
particular these are the better 
arcade-style games such as 
Invaders or Pacman, which are 
by necessity written in machine 
code. These newcomers help to 
create competition between the 
manufacturers not only for the , 
best computer but also the most 
attractively priced one. So we 
mach ine-code program mers are 
actually doing those who do not 
indulge a great service. 

Finally if Mr Bannister wants 
a better Basic with long variable 
names, easier and better 
graphics, more user-friendly 
commands and better sound, 
perhaps he would like to try a 
BBC model B micro — not just 
because of it's British, but 
because it’s the best. 

If he wants more memory he 
could add a 3MHz 6502 card or 
an Z-80 card or a 16032 card. 

P D Martin, 
Manchester. 

Speed freaks 

CONTRARY TO the editorial in the 
July 1982 issue, Hermann 
Hauser has stated in July’s 
Which Micro? that the 16032 
processor does have advantages 
over eight-bit processors. To be 
precise, a speed advantage of 
1 ,000 percent and size advantage 
of 35 percent. This is of course 
carefully written 1 6-bit code, not 
converted 8080. 

P G Womack, 
Kenmnghall, 
Norwich, 

• Yes but only a floating-pom! 
maths program ran that much 
faster. Many users only care 
about processing words made up 
of eight-bit letters, and about 
maths rounded to two decimal 
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Monte Carlo. 

10 REM MONTE- CARLO INTEGRATION 
20 HOME 

30 PRINT "THIS IS A MONTE -CARLO 
INTEGRATION 1 ' 

40 PRINT "PROGRAM IN APPLESOFT" 
50 PRINT "ENTER THE FUNCTION ON" 

60 PRINT "LINE 130 " 

70 PRINT "AS DEF FN FlX> = " 

SO INPUT "LOWER LIMIT OF INTEGRA 
TlON=" ; A 

90 INPUT "UPPER LIMIT OF INTEGRA 
TIOM-" ; B 

100 INPUT "GIVE THE NUMBER OF R A 
NOUN NOS " ; N 

110 PRINT "OK. ■ HERE GOES. ..." 
120 PR I NT " THERE MAY BE SOME DEL 
AY . * " 

130 DEF FN FtX) = EXP (X) 

140 R = B - A: REM RANGE OF INTE 
ORATION 
L50 S - 0 

160 FOR I = 1 TO N 
170 S * S + FN FiR * RND (U + 
A> 

XBO NEXT 

190 S = R * S:S - S / N 
200 PRINT "OK ..RUN ENDS" 

210 PRINT "FUCTIDN NAS GIVEN BY" 


220 LIST 130: PRINT : PRINT 
230 PRINT "NO POINTS*" 

240 PRINT " INTEGRAL-" * S 
250 END 


IRUN 

THIS IS A MONTE-CARLO INTEGRATION 
PROGRAM IN APPLESOFT 
ENTER THE FUNCTION ON 
LINE 130 

AS DEF FN F OO 

LOWER LIMIT OF I NT EGR ATI ON- 0 
UPPER LIMIT OF I NTEGRAT I ON= 1 
GIVE THE NUMBER OF RANDOM NOS 100 

OK. . HERE GOES 

THERE MAY BE SOME DELAY.. 

OK . . RUN ENDS 
FUCTION WAS GIVEN BY 

130 DEF FN F(X> =* EXP (X> 


NO POINTS” 100 
INTEGRAL-1, 72262556 


places — that is, the pence 
column. A Ferrari is faster than a 
Mini and lias more ee’s in its 
engine, but these advantages are 
not very significant for normal 
use, such as pottering around 
town in the rush hour. 

Graphics storage 

in my article on graphics 
storage in the November issue 
there is an error in part e of 
figure 11 on page 107. The 
caption should read: 

Scans second block 
Finds nothing 

Stores 0 to show block is not 
used 

No need to check lower levels. 

Graham Kirby, 
Knutsford, 
Cheshire. 

Monte Carlo 

it was nice to see the article by 
William Hill advocating 
simulation methods but your 
readers should treat his 
integration method with some 
scepticism. While k is both 
simple and intuitive it is the 
most inefficient of the 
accepted Monte Carlo 
techniques. 

To evaluate 



a more efficient method is to 
generate n uniform random 
numbers on (0,1), say u p u, ... 
u n , that is numbers lying 
between 0 and 1, and. then 
calculate the estimate I of 1 


where 

1 n 

I = - E f f“i) 

n f = i 

The variance of this estimate is 
1 

var<I) = - var(f) 
n 

which we might be able to deter- 
mine using calculus but whch we 
can easily estimate as 



using the same numbers u t , ... 

U n‘ 

In the Applesoft listing you 
can see the coding is fairly 
simple. Notice if we have 
a 

f(x)dx 
b 

this can be written 

(b- a) J f(y(b- a) + a)dy 

Dr G J Janacek, 
University of East Anglia, 
Norwich. 

The Tube 

having RECENTLY read in your 
November issue, the article 
“Torch: a tool for the 80s?”, I 
should like to point out an error 
of fact. The U LA-based inter- 
computer interface known as 
The Tube was designed and 
developed by Acorn Computers 


Ltd in Cambridge, and not by 
Torch as mentioned in the 
article. 

j R Horton, 
Acorn Computers Ltd, 
Cambridge, 

One's origins 

THE article on micros under 
£200 — December 1982 issue — 
gives the country of 
manufacture of the Oric as the 
U.K. According to a recent 
edition of the BBC TV’s The 
Money Programme it is from 
Singapore. I hope you will 
correct this so that people who 
wish to buy a U.K. micro are not 
misinformed. 

E Walsh, 
Crow! home, 
Berkshire. 

• The Oric uses a ULA which 
was designed in the U.K. and is 
made in I he U.S. li uses PCBs 
from Singapore. However, the 
casing is U.K ♦ made and the Oric 
is completed and assembled 
here. This, in our view, qualifies 
it as “U.K, made”. 

Vic-20 errors 

“BRING TRUTH HOME, tO eiTOr- 
stricken souls” said E Burr in 
1871. 

The Vic- 20 stores numbers 
using five bytes. The first byte is 
the binary exponent plus 129. 
The remaining four bytes give 
the binary mantissa. As the first 
bit of the mantissa is 1 it is not 
stored but understood, instead 
(continued on page IS} 
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comart 


How has Comart's controlled, down to earth 
development strategy kept Communicator a firm 
favourite in the UK, and the leading candidate to 
reverse the tide of microcomputer imports? 


Systems can now operate as intelligent information 
terminals, integrated with either existing mainframe or 
mini computer installations, or be part of a shared 
resource or communications network. 


v 


comart 

communicator \ 

PROGRESS REPORT 


comm u creator 


.now the pedigree really shows 


Mew Range Additions The Communicator 
range has broadened to add a new 20 Megabyte 5 ,r 
Winchester Hard Disk Drive System to the already 
well established 5 Megabyte and floppy diskette 
models. Another new system offers 8* floppy disk 
drives for compatibility of data transfer. With the 
associated tape and additional Winchester back up 
systems that adds up to eight basic models - all in the 
same neat, stackable, casing - all based on SI 00 bus 
construction to keep future options in memory, users, 
peripherals and interface requirements wide open. 

New System Additions Communicator 
operating systems continue to broaden both in 
options and facilities. An improved GP/M offers 
enhanced diagnostics, for example, and auto boot 
from Hard Disk, These basic improvements are 
reflected in the now tried and tested Communicator 
multi-user M P/M II™, which also provides for full 
CP/M™ compatibility. 



New Range of Terminals Find out more about 
Comart's new smart VDU. It s a new advanced 
ergonomically designed unit. It has a 105 keyset 
detached keyboard, soft green phosphor tilt screen, 
and a low profile foot. Its a perfect complement to the 
Communicator in both styling and performance. 

Some things don’t chan Communicator still 
has Comart s established dealer network and 
nationwide after sales service back up, supporting 
thousands of Communicators already at work 
throughout the UK, 

And in the Future? Behind all these 
innovations are advanced programmes of research 
and development Soon Co mart will be bringing you 
16 bit. multi processor and distributed processing 
systems. This is your guarantee that Communicator 
will continue to keep pace as microcomputer 
technology progresses. 


New Communications Options 

Communicator now offers CP/Net rw and RBTE 
communications protocols. Individual Communicator 


To find out more about Communicator 
today, call us now on 0480 215005. 


Main Dealers 

Birmingham The Bytesbcp 94/96 Hurst Street Tol 02 1 -622 7 149 
Dublin Lendac Data Systems S Dawson Street Tel 0001 372052 
Glasgow The Byieshop Magnet House 51 Waterloo Street 
Tel 041 -221 7409 Leeds RoHene Bray House Leicester Place 
Tel 0532 459459 London The Byleshop 324 Eu&tOn Road NWl 
Tel 01.38? 0505 Digitus Lading House 1 0/14 Bedlond Street Covenl 
Garden WC2 Tel 01-379 6956 Jarogate 1 97/213 Lyham Road Britton 
SW2 Tel 01-671 6321 Manchester The Byteshop 1 1 Gateway House 
Piccadilly Station Approach Tel 061 -236 4737 Nottingham 
The Byleshop 92a Upper Parliament Street Tel 0602 40576 
Southampton Xitan Systems 23 Cumberland Place Tel 0703 3S740 


Amamberollhe Corngrt Group el Companies « 

comart 


SPECIALISTS IN MICROCOMPUTERS 


Comart Limited, Little End Road, 
Eaton Socon, St Neots, Cambs PEI 9 3JG 
Tei: 0480 215005 Telex: 32514 Comart G 


Dealers 

Abcnduon. MOM OHstofo T(ri 0224 22963 Bedford Fforndw Bta&iy ThI 93 6856 1 
Cambridge Cambridge Computer Swe Tel 022$ 6$33* Edinburgh HokJooo 
WitrOSySlom&Teltm 557 *060 Glen ralNra CoropUlor Services |Scot land) Tel 0582 
773710 Blackpool WOSfom Gompulers Tat 0353 *04676 MoneNKHijr N$C Computers 
Tel 061 832 22WH Norwich Anglia Computer Conlre Tel D60Q 29662 Worthing Ace 
Computing Sarv^es Tel 0903 35* 1 1 Middlesbrough Aztech Tol 06*3 22262 1 Barking 
Tel 0 1 -5a 1 65 E 4 Behest Cardiac Sonnees Co Tel 0232 625669 WUmstaw 
Ho*deneTet 0625 529*66 Colchasler EurcKec Consul wms T<H 02Q6 7253a 
Huntingdon Wesloom TeH 0*80 217217 Luton M E Mariceftta Tel 0582 3 1 606 
Middle suKBcrfiA McwSwty Data Recording Tel 076*611*1 Shatlteld Hanam 
Compular Sy slams Tel 07*2 663 1 25 Waflord Lux Cdmjjuier Services Tel 0923 2950 
Aylesbury J K Wakefwd Assoc Tel 0296 27*73 

CR'W. MP.'Mll and CPrNel are all trademartts oF v. - ■> . 
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PRICES START ATf 995 ex. vat 




And its worth a thousand words. 


The brilliant new Commodore 700 
is arguably the most aesthetically 
pleasing micro-computer ever designed. 

Beauty and brains allied in the most 
literal sense. 

Beneath the soft-sculpted lines of the 
700 lies the most impressive achievement 
in technology from one of the world's 
leading micro- computer companies. 

Built to a standard and to a specification 
which no competitor comes close to 
emulating, and at a price* which makes 
this fact all the more remarkable, the 
Commodore 700 is unique. 

It is a very special computer indeed. 

However you care to look at it. 

SUMMARY SPECIFICATION 

1. Tilt and swivel anti-glare 80 column 
green-on-black display screen. 

2. Comfortable, easy-to-use detached 
keyboard with sculptured keys, separate 
calculator pad, isolated critical operation 
keys and separate cursor controls. 

3. Ten special function keys are pro- 
grammable in BASIC or machine code to 
execute twenty special operations. 

4. Capable of addressing 896K of user 
RAM. Available with either 128K or 256K 
as standard. Configured in 64K banks with 
switching managed by the 6509 processor. 

5. The full RAM is available for machine 
code programs. BASIC programs can be 
up to 64K in length with the remainder of 
the RAM available for variables and/or 
data. 

6. Integral dual disk drives with direct 
memory access available as an option. 

7. An optional dual processor - the Z80 
or 8088 - can operate concurrently with 
the standard 6509 This enables access to 
the existing library of CP/M" programs. 


8. Interfaces through several ports - 
IEEE-488, RS 232C, CBM cassette, 8 bit 
parallel, and cartridge slot. Built-in 
networldng capability. 

9. Supports a full range of peripherals 
including dual disk drives, hard disks, 
dot matrix and letter quality printers, 
and plotters. Works with all existing 
Commodore systems peripherals. 

10. Standard language is BASIC 4.0 plus, 
so existing Commodore 8000 system 
programs in BASIC are easily converted. 
Soft loaded lang- 
uages will include 
UCSD Pascal 
and Forth. 

11. Includes a 
sound synthesis 
chip to produce 
a full range of 

"noise" and 
music 
effects. 






DETAI LS CORRECT AT 
TIME OF GOING TO EGRESS 
OVM IS A REG TRADEMARK 
OF DIGITAL RESEARCH ENG 


commodore 

Changing business lor the better. 

For a thousand words and more on the 
' Commodore 700, and the address of your nearest * 
I Commodore dealer, telephone or write to us at: 

‘ The Commodore Information Centre, 

I 675 Ajax Avenue, Slough, Berkshire SL1 4BG. 

| Telephone: Slough (0753) 79292. 

NAM E | MR/ MRS/MISS} 

POSITION 

COMPANY 

ADDRESS 


j POSTCODE 


TEL 


75PC O Q283 l 
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28 rows x 40 characters high resolutior 


♦ Teletext/viewdata compatible graphics 


• 6 octaves of real sound plus Hi-Fi output 


♦ Centronics printer interface and cassette port 


♦ Compr e hensive user manual 
FOR HOME, EDUCATION, BUSINESS & ENTHUSIASTS. 

OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 


COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 


FROM 


99 

incl VAT. 


ORIC is no toy! its professional keyboard, Basic language and extensive specification, will 
do all you expected of your home computer, plus a whole lot more. For home, educational, 
business and games use. 

If you’re buying for the first time beware! Only ORIC computers offer full colour capability for under 
£100 and the most powerful and comprehensive micros in their price brackets. 

So whether you're just starting out, or upgrading existing equipment, make the professional decision 
and choose ORIC. Send for our comprehensive brochure NOW, or better still, order your ORIC today. 

Delivery is around 28 days with a money back guarantee A 

if you’re not delighted. JR 

Clip the coupon below, or call our |j 

telesales number ASCOT (0990) 27641. j&mjd* 


ORIC-1 


• Choice of 16K or 48 K 
RAM 

• Ergonomic keyboard with 57 


The Real Computer System 


Prices 

fndude 

W 


ORIC PRODUCTS INTERNATIONAL LTD “h Mansion, Coworth ^.London Road. 


' Sunni nghiil. Ascot. Berks SL5 7SEL 


GRIC-I 16K RAM 


£ 99,95 


ORIC-1 48 K RAM 


£169.95 


ORIC Communications Modem 


£ 79.95 


Postage and Packing 


£ 5.95 


Please charge my Access, Barctaycard 

TOTAL 

£ 


* Please delete/complete Name 1 1 L 


as applicable. 

* l enclose a cheque/ 
PCX payable to: 

ORIC PRODUCTS 

INTERNATIONAL 

LIMITED 

for £ 


Address 


1 Circle ISfo. 106 


If you require a brochure i — i 
please tick I I 

©Copyright ORIC PRODUCTS INTERNATIONAL l<= 


Feedback 


{continued from page 8) 

bit 7 of byte 2 is used to indicate 

the sign of the number. 

For example, 0.5 is stored as 
128,0,0*0,0. 

while -0.5 is stored as 
128*128,0*0,0. 

The number 10, which is 1010 
binary* is stored as 

132.32.0. 0.0. 

, To determine how a number 
I is stored you can Peek in the 
following way* by typing 
NEW:CLR {then pre£s Return) 
X“(type yournumber and press 
Return) 

FOR I - 5 TO 9:PR!NT PEEK 
(PEEK(44) * 256 + 1 ); :N EXT I 
Pressing Return will then give 
the desired result. 

Now for the errors. The 
number 1 + .5124 is stored as 
129,0,0,0*128, 

However, the same number 
written as 2 * (.5 + .5T25) is 
stored as 

129.0. 0*64 

Similars problems occur with 
number of the form 
2 *(,5 +-5TB) where 25^Bs3L 
There is no problem if B<25 
or B-32. Similarly, there is no 
problem if you do the multi- 
plication the other way round, 
that is if you look at 
{,5+,5TB)*2. There is no 
problem if the third and fourth 
byte are both zero. 

You can check this either by 
Peeking or by Running the 
following: 

10 FOR I = 20 TO 32 
20 PRINT (2*(,5 + 5TI) - 1)*2TI; 
30 NEXT I 

The answer should be 2 in each 
case, but it isn’t! You can also 
try one of the following in line 
20 : 

(4*{3/4 + .5tt)-3)*2T(l-1) 
(8*(7/8 + .5Tt)-7)*2?(l-2) 

(16 *{15/16 + .5i1)- 15}* 

2$(!-3) 


(256 * (255/256 + .541 ) - 255) * 2t 

0-7) 

Again, the answer should be 2 in 
each case, but it isn't. 

There are many other 
examples. Just make sure that 
the third and fourth byte are 
both zero and multiply by a 
power of 2 on the left. These 
bugs have been found on several 
different Vies, Is there a Vic 
without these errors? 

Czes Kosnlowski, 
School of Mathematics, 
University of Newcastle upon 
Tyne. 

Paper Tiger 

1 had the same problem as P E 
Roberts — June 1982 Issue, 
page 45 — with a Paper Tiger 


outputting garbage on long 
listings when driven from an Ap- 
ple ll with the serial interface 
card. 

One way of looking at it is 
that the Apple dumps chara- 
cters faster than the Tiger can 
print them, and the buffer is 
filled by even medium-length 
programs, thus causing the 
garbage. One way to cure this 
without any hardware modifi- 
cations is to slow the rate that 
characters are transferred to 
that at which they can be 
printed. 

In Basic I found the best and 
simplest way was to use the 
Speed instruction which intro- 
duces pauses between charac- 
ters as they are primed to the 
screen or printer. To list a long 
program simply type in: 

PR # 1 

SPEED = 190 
LIST 

SPEED = 255 
PR #0 

I have found that a Speed of 
190 — it needs some exper- 
imentation for previous 
character sizes — works with all 
my programs. Even a 16-page 
listing comes out OK. 

Andrevv Gordon, 
Brechin, 
Angus. 

Cool Atom 

t EXPERIENCED the same 

overheating problem with my 
Acorn Atom as P Sharma — 
Feedback, December 1982. 
After several Itgurs work, my 
Atom loses byte indirection. The 
Atom is one of the few 
computers without provision for 
ventilation, and though there 
may well be another crftise fpr 
the fault, this one is easily 
corrected. 

First turn the computer upside 
down and undo the two screws 
on the bottom. Open the case to 
expose the aluminium-coloured 
heat sink. Check that the screw- 
headed bolts securing the heat 
sink are tight. If they have 
slackened, tightening will 
restore the heat transfer and this 
alone may prove sufficient 
remedy. 

However, once you have 
opened the case it may be worth 
making further improvements. 
Using a hand-drill and hacksaw, 
cut out a neat rectangle In the 
back wall of the computer case 
opposite the heat sink. The 
Atom case is extremely strong 
and will not miss the material. 
Drill ventilation holes in the base 
(continued on page 15) 


STEMMOS 

the 

dBASEII 



riTEP 

ip 

HTEP 

ir 

PJEP 

ip 


experts 

TEMMOS are one of Britain's 
leading software houses 
and specialists in dBase II 

TEMMOS offer a helpline for 
dBase I! users 


TEMMOS wrote Autocode I, “ 

the only intelligent 
program generator 
for dBase i I 


pTEf 

ip 


TEMMOS hold monthly 
seminars in the heart of 
London on dBase II 


- An opportunity for anyone from 
engineer to businessman to write their 
own microcomputer program. 

- And forthe programmer the chance 
to write programs in a fraction of the 
time. 

Seminars; 

7, 8, 9, Feb, 7, 8, 9. Mar. 4, 5, 6, Apr. 2, 3, 4, May. 
6, 7, 8, Jun, 4, 5, 6, July. 1, 2, 3, Aug. 

5, 6, 7, Sept. 3, 4. 5, Oct. 7, 8, 9, Nov. 5, 6, 7, Dec. 


STEMMOS 

The Key to 
successful 
software 



Please send me more information on: 

dBase II 
Autocode I 

dBase ll User seminars 

Name: 


Company: 


Address: 


if 3 


STEMMOS LTD 

344 Kensington High Street 
London W1 4 8NS 
Tel; 01 -602 6242 Telex: 893003 STEMOS G 

rriMm |f Tan# rfUrtot&flr l ‘ ltd 
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320K DISK CAPACITY 


From the Micro Computer Club, popular software lines: 


MICROSOFT Basic £175 MICRO PRO 

Basic Compiler£202 

Fortran £225 

Cobol £330 

Microplan ... £150 


Wordstar vers. 3.o £2 1 0 Organic Software Miistone . . . £17! 

Mailmerge... £ 70 Ashton Tate dBase il £34; 

Datastar £155 Sorcim Supercalc £13! 

Calcstar £105 Software post and packing £2,5C 

NOTH: SUPERBRAIN & Bin. IBM FORMATS ONLY 


A 


3 MONTH 

Return to 
v Works 

Warranty 


L 



T 



MAINTENANCE 

• On site maintenance 
available from day one. 

• Nationwide contracts through Software 
Sciences — a member of THORN EMI 
group. 

• Software Sciences will inspect deliver 
and maintain your SUPERBRAIN. 

• The 24 hour call out basis. 

JUNIOR .. £375 pa 

OD £415 pa 

SD £440 pa 

MICROLINE 83A PRINTER £150 pa 


To: The Micro Computer Club PO Box 66 Croydon CR9 4QB Tel: 01 689 2080 

Please accept my order and enrol me as a member of the Micro Computer Club. 


All prices are based on exchange rate at time of going to press and may be subject to change 
All orders must be accompanied by a cheque for the sum due. This will not be banked until four 
days before despatch. 

Carriage within UK extra at £25 Greater London, £35 outside London. 


UNIT PRICE TOTAL 

ITEM QNTY £ p £ I 


















Name TOTAL 

Address CARRIAGE 

Postcode CHEQUE TOTAL 

All machines sold to UK specification with full manufacturers warranty 



Membership of the Micro Computer Club entitles members to other special offers. 
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(continued from page 13) 
of the case under the heat sink* 

If you then paint the outward- 
facing side of the heat sink with 
heat-resisting black paint, heat 
will now be radiated out of the 
case through the rectangle ’while 
cool air is drawn In through the 
vents in the base. My Atom has 
performed reliably for very long 
periods since undergoing this 
mild surgery. 

Trevor Whyatt, 
Gillingham, 
Kent. 

Software piracy 

i would like to add a comment 
to your December editorial on 
protection from pirates. As a 
dealer it is my objective to marry 
computer hardware and a 
particular software package to 
meet a client’s requirements. 
Computer publications are full 
of vertical market packages: 
some good, some not so good, 
and all with their own individual 
characteristics. 

From a dealer’s point of view 
it has become increasingly 
difficult to assess these packages 
because the majority of software 
houses insist on retaining their 
products until sold, due to the 
fear of piracy. This attitude, 
however valid, has to be harmful 
to both themselves and the 
industry in general. Dealers are 
in business to sell software not 
buy it. 

It is correct to believe that at 
the top end o f the market — £200 
and above — piracy can be 
contained in the area of support; 
all our clients are required to 
register either with us or the 
software house concerned. 1 do 
not, however, agree that the 
users have the right to modify 
code to suit their requirements. 
Customising should, if 
applicable, be built into the 
software and permanent 
changes made, at a cost, by the 
software house. If the concern 
over piracy was reduced such 
costs could be kept to a 
minimum. 

Frank Faulkner, 
RGB Ltd. 
Abergele, 
Clwyd. 

• Some people favour the 
turnkey approach to computing: 
they are not interested in how 
things work, they just want them 
to do a job. Other people like to 
“customise* 1 their computer by 
changing chips, addings bits on 
and taking bits off. Where 
would Apple and Pel be today if 


Feedback 


enthusiasts had not taken this 
approach? And if it is done with 
hardware and firmware, it is 
going to be done with software. 


Wordpro points 

AS ONE who has been using 
Wordpro and other programs 
for nearly three years as a means 
of introducing students to word 
processing I was, of course, 
interested by the articles about it 
in the October and November 
1982 issues of Practical 
Computing, Like David Oborne 

I consider Wordpro to be a very 
good and powerful package and 
it equals or is superior to a 
number of dedicated word 
processors. It is a pity that the 
two articles contain some , 
inaccuracies to the detriment of 
Wordpro. 

The statements “Wordpro I is 
a tape-based system whereas the 
others are disc based. All levels 
of Wordpro require at least 32K 
RAM’* are both incorrect. 
Wordpro II can be run with 
either tape or disc and means are 
available for conversion of 
programs from tape to disc if a 
user upgrades. Up to Wordpro 

II can be run on a minimum of 
I6K memory. More memory 
gives more working area but 
Wordpro Ji is a good, cheap 
starter for teaching establish- 
ments in view of its upgrading 
capabilities. 

The centring commands are 
cnl and cnO noi cel and ceO as j 
stated. 

The use of the backslash 
facility and the visibility of the 
directory when calling files are 
very useful assets of Wordpro. 
However, if the backslash 
facility is not used there is no risk 
of corrupting other files. 
Incorrect entry of the file name 
merely creates a new file under 
the incorrect file name without 
scratching the old file it was 
intended to replace. 

The use of the comment line to 
hide formatting commands is 
not necessary in continuation 
files of a multiple-file document s 
providing each file starts a new 
page. If it doesn’t start a new 
page the page lengths go wrong. 
Inclusion of the pH command 
ensures that the section of the 
document starts always at the 
correct page. Incidentally, p H 1 
on the first document also 
ensures that multiple outputs 
number the first page as page 1 . 

J K Burge, 

Calerbam, 
Surrey. [3 


OFF-THE-PEG 
SOFTWARE CAN 
BE VERY 

UNCOMFORTABLE 



Most software packages place you in a strait-jacket. 

Wow COGENT can supply CP/M software tailored 
to your vital requirements at near package prices. 

The use of program generators enables us to produce 
reliable, professional software quickly. 

Remember, it's the right software that makes your 
computer worthwhile. 

Interested? Call Richard Gordon. 

01-794 0179(24 hrs) 
COGENT Systems Limited 

COMPUTER SYSTEM DESIGNERS & CONSULTANTS 
251/253 Finchley Road London NW3 6LS 
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News: micros 


Two's company 
on 16-bit 
Televideo 

why re fhe TeleSvstem 11 named 
the II when it is Televideo’s first 
micro (o run Unix? Answer: 
because it is supplied, as 
standard, with two CRTs. The 
standard machine is a personal 
computer designed to be personal 
to two people — such as a 
manager and his or her secretary. 

As befits a business micro, the 
standard TeleSystem II also 
comes with 512K of RAM, a 
40Mbyte hard disc, 17.5Mbyte 
tape drive for back-up, and the 
Unix operating system. In the 
U.S. the price is under $14,000. 

The TeleSystem II uses the 
Motorola 68000 chip, like the 
Fortune 32:16, Corvus Concept 
and Sage II microcomputers. 
Televideo’s first 16-bit machine, 
the TS-1600, used the Intel S0S8. 
The TeleSystem II was first 
shown at Comdex in Las Vegas, 
but is not expected to reach the 
U.K. for another six to nine 
months. 

Contact Colt Computer 
Systems, Fairfield Works,, 
Fairfields Road, Hounslow, 
Middlesex TWI3 1YU. 
Telephone: 01-577 2686. Q 

Portable has 
8Mbyte on disc 

THE compucase is a briefcase- 
sized portable micro with 8Mbyte 
of disc storage, full-size ASCII 
keyboard, 80-column printer and 
a display screen. The briefcase is 
only Bin. by 18in. by5.5in. 

The Compucase uses two 
eight-bit Intel 8085AH-2 pro- 
cessors, and has 64K of RAM. 
The display is 40 characters by 1 2 



lines, uses gas-plasma 
technology, and is built into the 
lid of the case. The price is about 
£2,800. 

Contact Advanced Software 
Technology. Telephone: 01-330 
0764. □ 



The Profi Kit 2 is a 16-bit 
single-board computer using 
the Motoroala 68000 
processor. Designed by 
Force in Germany, the board 
is an upgrade of the Profi Kit 
lit includes 128K of RAM 
and serial, parallel and 
cassette ports. Profi Kit 2 
costs £499 plus VAT. 
Contact Microsystem 
Services, PO Box 37, Lincoln 
Road, Cressex Industrial 
Estate, High Wycombe, 
Buckinghamshire HP12 3XJ. 
Telephone: (0494) 41661 £3 


U.K. -built micro range to 
start with IBM look-alike 



this nice-looking machine is 
the FX-20, one of a range of 
IBM -compatible 16-bit systems. 
It will retail at a low £1 ,800, and 
will be available in April 1983, 
according to the manufacturer, 
Future Computers. 

The processor used by the 
FX-20 is the ubiquitous Intel 
8088, as found in the Sirius and 
IBM machines. The FX-20 is 
both software and hardware 
compatible with the IBM PC, 
and should be able to take the full 
range of plug-in boards which are 
being manufactured for the IBM 
by Independent suppliers. 

The very reasonable price of 
the FX-20 includes two 5.25m. 
floppy drives totalling L 6Mbyte, 
I28K of RAM, the CP/M-36 
operating system as standard, 
and the Spellstar word- 
processing package thrown in 
free. MS-DOS will be available as 
an option immediately. An eight - 
bit CP/M emulator, to enable 
users to run standard CP/M 
software, as well as the Unix 
look-alike operating system 


Xenix will be following soon. 

According to Future 
Computers’ Managing Director 
Brian Jackson, not having the 
IBM name means the company 
lias to offer the user something 
extra in order to compete. Apart 
from the lower price, the FX-20 
will run a claimed 60 percent 
faster, as it uses high-speed 
memory and runs the 8088 at a 
fast 8-M Hz clock rate. Fully half 
the on-board ROM is taken up 
with diagnostic software, 
reflecting a welcome realisation 
that a business machine must be 
reliable and easy to maintain. 

Good looks and good design 
are where 16-bit machines score 
over their generally older eight - 
bit rivals, whatever one thinks of 
the claims of much greater 
operating speeds and 
throughput. Starting from 
scratch, with modern technology 
and probably much more money 
than the early microcomputer 
pioneers whose machines still 
dominate the market, the design 
team has come up with a machine 


which should be pleasant to use in 
an office environment. 

The screen, which can be tilted 
in any direction, displays 25 lines 
of 80 characters using a high- 
definition 16-by-K) dot matrix 
for each character. Alternative 
character founts can be user 
generated. 

The FX-20 forms part of a 
range of machines which will 
appear during 1 983, including the 
50Mbyte FX-50 hard-disc 
system. All machines come with a 
local area network Interface as 
standard. 

Some £400,000 of t he funding 
for the range comes from the 
British Technology Group, 
which holds 15 percent of the 
company’s equity. Distributors 
will include the Encotel chain, 
which is part of the same group. 
Maintenance arrangements are 
currently being negotiated with 
two national third-party 
maintenance companies. 

Contact Future Computers 
Ltd, PO Box 306, Parley, Surrey. 
Telephone: 01-689 4341 . [3 
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APL gives me all 

I need from 
a computer 9 



I — 





APL has a reputation for being a Boffin's language but Helen who learned APL 
through PPL, is a Business Analyst whose needs are strictly practical She solves her 
modelling problems almost as soon as she can formulate them. In fact, the structure 
of PPL is such that it actually assists her thinking! 

WHAT IS APL? 

APL is a concise programming language which has achieved great success in the 
larger linns and institutions. They have long discovered that APL is the answer to 
using the computer as a problem-solving lcx>1 with an economy on programing time 
which programmers in conventional languages do not believe until the/ve seen for 
themselves, 

WHAT IS PPL? 

PPL- Personal Programming Language - is a brilliant new package, written in APL 
which enables the novice or experienced programmer to quickly exploit the strengths 
of APL painlessly. PPL is suitable for anyone, and you will never outgrow it. 

WHO IS A.P.L? 

A.P.L (Alan Pearman Limited) is a fnm established in 1977, dedicated to APL 
especially on the micro. We were the first firm in the UK to bring APL on the Z80 
and thus within the reach of many thousands for whom APL had been inaccessible. 
Now we sell APL on many machines, using Z80, 8088 and 68000 processors. As well 
as hardware, we nm APL courses regularly, sell APL books, and do APL consultancy. , 
Our package, PPL is the latest and most comprehensive of our applications software 
which has included database, statistics, wordprocessing and communications, among 
Others, 


HOW TO FIND OUT MORE: 

A comprehensive and well-written guide is available, price £25.00 plus £1.00 p ft- p, 
describing PPL Send off for it today and be amazed at the power that you can get 
from tliis package. Payment by cheque welcome or Visa accepted 


Ai 


Bringing personal computing to all 

n 


an m enrmnn 

Maple House, Mortlake Crescent, Chester CH5 5UR Tel: Chester (0244) 46024 


Limited 


• Circle No. 110 
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The small Business Compute 



Nationwide...the 


Persona 




ly the Biggest in the Business 


The IBM Personal Computer is available 
NOW throughout the United Kingdom 
from EOS Dealers. With its crystal clear 
display, detachable keyboard with built- 
in calculator pad, colour graphic options 
PLUS compatibility with the widest range 
of software options to keep in line with 
your development needs, the IBM 
Personal is today’s investment in 
tomorrow’s technology. 

Heart of the IBM Personal is the 
powerful INTEL 8088 giving 
performance excellence normally 


associated with mini-computers. 

Its 64k standard memory is expandable 
internally to 768k. 

EOS Dealers can also provide 
IMMEDIATELY a complete range of 
IBM plug compatible memory boards, 
320k disc drives, a selection of winchester 
hard discs, local area networking and the 
unique EOS 7000 three-in-one printer. 

THEY WILL ALSO PROVIDE FULL 
FIELD MAINTENANCE AND 
SERVICE THROUGHOUT THE U.K. 


N 


The IBM Personal Computer 


Specifications and Technical Summary 


User memory: 16K-768K 
Permanent memory (ROM): 40K 

bytes* 

Microprocessor: High speed 8088* 
Video buffer: Separate from user's 
memory, contained on video 
adapters ( 16K bytes col our/ graphics. 
4K bytes monochrome) 

Auxiliary memory: 2 optional 
internal diskette drives 5 l A". I60K/ 
320K bytes per diskette 


Keyboard: 83 keys. 6ft cord attaches 
to main cabinet*. 10 function keys*. 

1 0- k ev n u m eric pad * . tactile 
feedback 

Monochrome display: High- 
resolution (720 h x 350v)\ 80 
characters x 25 lines, upper and lower 
case, green phosphor screen*. 
Colour/Graphic: Text mode - 16 
co I o u rs * . 256 c h a racters a n d s v m hols 
in ROM* 


“\ 

G raph ics mode - 4 -cola u r 320 h x 200v 
resolution*, black-and-white 640h x 
200 v resolution* 

Languages: BASIC Pascal , Cobol, 
Fortran 

Communications: RS-232-C. 
asynchronous (start/stop) protocol, 
up to 9*600 bps 

Diagnostics: Power-on self testing** 
parity checking* 


* Advanced features for personal computers 


from your local EOS Dealer 


A1 Computers, 

>6 Grove Road. 

Sutton* Surrey 
Tel: tfJ 661 IMI95 

Am pi icon Microsystems Ltd, 
Richmond Road. 

Brighton, 

East Sussex BN23RL 

Tel: 0273 608331 

Business Office Links Ltd. 

73, Albany Road. 

Coventry. CV5 6JR 

Tel: 020378*5! 

Clacton Computer Centre* 

29/31 Pier Avenue. 
Clacton-on-Sea. 

Essex 

Tel: 0255 422644 


CompuLicenter Limited, 
Theatre Square. 

Swindon SN| 1QN 
Tel: 0793 612341 

Datum Ltd, 

Church Road. 

Great Yeldham. 

I Lt [stead* Essex 

Tel: 0787 2371HIH 

Kst ate ( h>nip u te r Systems , 

29/30 Carre Street , 
Sleaford, 

Lines NG34 7TR 
Tel: 0529 305637 


Knowledge Ltd. 

15 North Bunts, 

Che ster-Le-Sl reel. 

County Durham, DH3 3TF 
Tel: 0385 884782 

Lux Computer Services, 
108, The Parade. 

Watford. I lens 
Tel: 92 29513 

M.J.&R Bradley* 

24, Lari sdow tie Terrace, 
Gosforth. 

N e wca si le- u pon -Tvne 
Tel: 0632 846291 


Pet l it Is Rural Industries Ltd, 

Gamp 1 1 ill, Reed ham, 

Norwich. Norfolk 
Tel: 0493 700243 

Professional Data Systems, 

Came House, 

Mark I and Hill. Chor lev New Road, 
Bolton, Lanes BLI 5AP 
Tel: 0204 493816 

St rath and Computers Ltd, 

44 St, Andrews Sip, 

Glasgow Gl 5 PI 
Tel: 041 552 6731 


Vega Computers Ltd, 

10, Essex House, 
George Street, 
Croydon* Surrey 
'AUDI 680 4484 

Zak Computers, 
Warwick I louse. 

17, Warwick Road. 
Manchester MI60FJ 
Tel: 1)61 872 8991 


Inverness Computers Ltd, 
Dewar House. Avoeh. 
Ross Shire, Scotland 
Tel: 0381 20276 


Open Computer Services Ltd. 

24/25 Old Steine. 

Brighton BN I ILL 
Tel r 0273 671666 


This coupon will be 
forwarded to your local EOS Dealer 


Plus sixty further Locations. 



Distributed bv 

ELECTROfllC OFFICE SERVICES 

Electronic Office Services (U K.) Ltd. 29/31 Fleet Lane London F.C4M 4YA 
Td: 01-248 6971 Telex: 886750 UNtHORG 

Tomorrow's Off ice Technology Today 

Electronics Office Services (UK) Ltd. and (he above named companies are noi agents of I ItM Inu. 


f Pie: 
abo 


Please send me further information 
about the IBM Persona! Computer, 

I Please tick Dealer □ End User □ ^ 


tion \ 
iter. 


Name. 


® Company. 
I Address _ 

I 


■ Phone, 

Electronic Office Services ill k.i L.nl 
2 H >^I Heel l.Line L .erudon I t 4M JVA 

■ ' Tel : l M -2M 1 Tefc v SHfrTS H | » K>R O 
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COMPUTECH! 

Dluaitinar' 


hardware... Just 

switches and jumpers provide hardwar 
■ options without soldering 


The Apple logo is a trade mark of Apple Computer fnc. VisiCafc is a trade mark of VisiCc 


168 Finchley Road, London NW3 6HP. Tel: 01-794 0202 


The right software 
for your application from 


Authorised Dealer 
Service Centre 
System Consultan. 


COMPUTECH 


COMPUTECH FINANCIAL ACCOUNTING PACKAGES 

Payroll 

Invoicing and Stock Recording 


Sales, Purchases and General Ledgers 
Also costing and group consolidation 


each £2S 


COMPUTECH UTILITIES DISK 

for reliable error checking copying, 
diskette scan, interpret and patch, etc 

VlsiCalc. Apptewriter and other Apple software (Prices on request) 


COMPUTECH CHAIN MAIL 

A mailing merging document processor which may 
be used with text files. Including random files and 
Apptewriter 1.1 binary files 


COMPUTECH GRAPHICS DISK 

for printing Apple pictures and graphs on Epson and 
Microline (free with printers purchased from Computech)£; 


COMPUTECH TERMINAL UTILITIES 
Apple to Apple and Apple to mainframe 


from £i: 


DIPLOMAT VIDEO DIGITISER 

' store a frame from video camera in a fiftieth of a 
-- second, process and print £i 

DIPLOMAT PARALLEL Interface £ 

DIPLOMAT SERIAL COMMUNICATIONS Interface £ 

DIPLOMAT RAM 16 Memory Expansion £ 

DIPLOMAT CLOCK/CALENDAR £ 

LOWER CASE Character Generator with Appfewriter 1.1 
enhancements £ 

MICROMUX Data Exchange (Max 16 Ports) from £8 
MATRIX PRINTERS, Microline and Epson with 
graphics and up to 200 cps from £2 

MICROLINE Optional Character Generator £ 

DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh 

from under £1,0 

Prices exclude VAT, Carriage and Packing 


For full details phone for data sheets and a FREE demonstration 





News 







TOUCH 




Card boosts 
Vic-20 to 
80 columns 

commodore's new Stack card 
provides a 40- or 80-column 
format with the standard Vic-20. 
It costs £115 including VAT, but 


Torch now approved by BT 
for direct link-up to Telex 


m c 


Anglo American Computing Services has set up a mobile 
computer unit which will dash to the aid of firms who face ruin 
as a result of computer disaster. The cost is from £2,000 a 
year, and hardware options include Hewlett-Packard 3000, 
Vax and PD P, Digital systems and IBM machines. 

Contact Anglo American Software, Anglo American 
House, Main Street, Shenstone, Staffordshire WS14 0FN. 
Telephone: (0543)481042. There are no plans to equip men on 
bicycles to rush out and deal with disasters on Sinclair 
computers, as far as we know. □ 


Inmos promotes new 
high-level language 


chip maker Inmos has launched 
a new computer language which 
has been specially designed for 
the complex multi-processor 
systems of the future. It has been 
developed with Professor Hoard, 
Director of the Programming 
Research Group at Oxford 
University, and is orientated for 
interactive use. 

It has been named Occam — 
[nrnos spells it with a small “o” 
— after the 14th-century phil- 
osopher William of Occam, who 
i n ven ted Occam 7 s Ra zor. “Entia 
non sunt multipiicanda praeter 
necessjtktum,” he wrote. In 
modern parlance this has been 
replaced by KISS, or Keep It 
Simple, Stupid, 

The basic data type in Occam is 
the word, which can stand for a 


number, character, truth value or 
bit pattern, and takes a range of 
logical and arithmetic operators. 
Program sections are combined 
using four constructors: se- 
quence, parallel, conditional and 
alternative. 

lmmos has launched an 
Occam Evaluation kit consisting 
of a portable compiler and editor 
built on top of SoftecITs UCSD 
p-system, v.4, which generates p- 
code. The language and compiler 
manuals, installation instructions 
and sample programs are all 
supplied for £100. Disc formats 
are available to suit Apple II, 
Sirius 1 and Victor 9000, 1 BM PC 
and other computers. 

Contact Inmos, Whitefriars, 
Lewins Mead, Bristol BSI 2NP. 
Telephone: (0272) 290861, Q 


JL 

should appeal to existing Vic 
owners who want to do word 
processing but wish they owned 
the Commodore 64 instead. 

Contact Commodore U,K, or 
go direct to Stack Computer 
Services, 290-298 Derby Road, 
Bootle, Liverpool L20 8LN. □ 

DCP Interspec 

in December we published news 
of this interfacing unit for the ZX 
Spectrum. Unfortunately a 
couple of misprints crept into the 
article, and the company name 
and address appeared 
incorrectly. Cheques must be 
made out to DCP Microdevelop- 
ments Ltd or the bank will not 
cash them. 

Contact DCP Micro envelop- 
ments Ltd, 2 Station Close, Ling- 
wood, Norwich NR13 4AX. 


Software director Ray Anderson developed the soft ware* by phone system. 


THETORCH wasthc first and is still 
the only computer to be approved 
by British Telecom for direct 
connection to the public switched 
phone system. Now is has also 
been approved for connection via 
a Hasler Modem to the Telex 
network. People using punched- 
tape please note that with a Torch 


Torch has also developed a 
system for delivering software by 
telephone. This is easy enough, 
given a Torch at each end of the 
line: the problem is to prevent 
free access to anyone on the 
Torchmail network. 

The solution takes the form of 
a scrambler program coded by 
the customer's credit-card 


number. The scrambler will only 
unlock the program against the 
number, and it becomes a simple 
matter to bill the software to the 
customer's credit-card account. 

Contact Torch Computers 
Ltd, Abbedey House, Great 
$ h e 1 f o r d , Cambridge. 
Telephone: Cambridge (0223) 
841000. □ 
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SIG/NET- 

OFFIRING DEALERS 
A GREAT DEAL 

The successful British manufacturer, Shelton Instruments, 
fs undertaking o programme of advertising, PR and 
exhibitions. Enquiries generated in the South-East from 
these promotional activities are passed on to the dealers, 
through DPLC. Comprehensive product brochures are also 
available* 

To complement the Sig/net, we offer a range of 
terminals and printers* And there are appointed notional 
and local organisations to provide after-sales maintenance 
to your customers. 

To find out more details about a Sig/net dealership, fill in 
the coupon and return it to: DPLC Limited, 74-77 White Lion 
Street, London, Nl, Telephone: 01-833 1111. 


PRACTICAL COMPUTING February 1983 
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Please send me further details of the Sig/net dealership. 
Name Position 


Company. 
Address _ 


DPLC 


DPLC Limited, 

74-77 White Lion Street, 
London, Nl. 

Telephone: 01-833 1111. 


1 Circle No. 113 


if you are an experienced dealer in the South-East looking 
for the right micro to handle, you will find it with Sig/net. 

At DPLC, the South-East distributor for Sig/net, we feel 
that we offer dealers the perfect package: a micro system 
with limitless potential, at a very competitive price with 
generous dealer discounts and margins, combined with full 
hardware and marketing support* In return we expect our 
dealers to be skilled in the installation of packages — either 
for specific vertical markets or general business applications. 

Sig/net 2 is a modular system, housed in o compact unit, 
to which a wide range of peripherals 
con be attached* A system may start 
with a single workstation with 
floppy disc and be expanded to a 
multi-user system with virtually 
no restriction to the number of 
workstations and hard disc 
capacity. There are already 
more than 1,000 users in the UK. 

Because the Sig/net 
operating system is CP/M 
compatible, it enables you to 
provide bespoke software 
easily, in addition to the very 
wide range of proven business 
software already available on 
CP/M. 
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Creative Sanyo 
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Sanyo did not announce the 
MBC-4050at Compec, but it was 
there on the stand. Called the 
Creative Comuter, it features an 
Intel 8086 microprocessor, 12K 
of ROM and 1 28 K of RAM, plus 
two built-in floppy-disc drives 
with 6Q0K of storage each. 

The detached keyboard has 15 
function keys, five cursor-control 


keys, and an 18-key numeric 
keypad. The monochrome VDU 
gives an 80-column by 25-line 
display. The price is expected to 
be about the same as Tor the 
Sirius L 

Contact Logitek, Logitek 
House, Bradley Lane, Stand is h. 
Greater Manchester. Telephone: 
(0257)426644. Q 


Micro stands together 


at last someone has brought 
out a range of adaptable stands 
suitable for microcomputers. 
The standard models are 24in. or 
30in. deep, and 26in, or 38in. 
high. An optional shell’ is 
available for a VDU or printer. 
The stands are supplied packed 
flat for self assembly. Prices start 
at only £38 plus VAT, 
Contact Prototype 
Development Systems Ltd, 
Enterprise House, 44-46 Terrace 
Road, Walton-on-Thames, 
Surrey KT12 2SD. Telephone: 
(09322) 45670. H 
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Atari in business 


under £150, and this includes 
VAT. 

Hardware requirements are a 
48K 800 plus two 8 1 0 disc drives, 
the 850 interface, a printer and 
Atari’s Microsoft Basic on disc. 
Silicon Chip prices the whole lot 
— including software — at 
£2,054.57 plus VAT, which is not 
bad for a business system. 

VisiCalc is also available for 
the Atari, plus a couple of 
databases and numerous word 
processors with mail merge 


silicon CHIP of Slough claims to 
have produced the world's first 
business software package 
exclusively for the Atari 80G 
micro. Does this mean the 
various American packages were 
originally written for the Apple 
then converted? 

The Chipsoft range is compre- 
hensive and includes five 
modules: stock control, sales 
ledger, purchase ledger, mail shot 
and PAYE, They are all written 
in Microsoft Basie, not Atari 


% MACHINES 
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News' 


Basic, Each module costs just 


(continued on next page) 
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SystHm pflrformflnc© “ 

Oigitel's WS70 word/daLe processing sys^m 
15 a powerful 3 tsntf. ulema , ^deodispisv wend 
processor The WPS-S word processing 
software pM-cr^itJeS tfie WS70 user wnh e 
SPphiStJCitKl yeleasy to use text editing 
espabfcty Operating the video ternYnai is 
simitar ta ifsmg a standard office typewriter 
The Menu Based' system allows the operator 
to ebocse from an extensive, elesrfy i^ted 
range of Uptians and the BbtomatiC prompting 
features help the operator to laarr- new to use 
the system w « tfr ontymirwnal fcfeirvng 

£3,950 


a selection from our huge stocks 

Al! items reconditioned unless otherwise stated 


is standard 


iyithii 

POP 11/23 SYSTEMS 

1 1703 CPU, 1 20 KB MOS. Dual RUOZ and 
Contra DLV 1 1 J and DUV 1 1 Iriterfww, 
Cahmat. VT1 00 Console NEW £11,500 
POP 11 /BA GY STEM 
1 1/2A CPU. aSSKBMOS. Dual RLD2 and 
Control, Cabinet, VTlOO Consote 
NEW £10,000 

POP 11 VOS SYSTEMS 
1 1/03 CPU. 6AKB MOS. Cqnsoto Interface. 
Dual PX01 Floppy D'sV Cnve; Low cabinet on 
castors ONLY E1 f 525 

DISK DRIVES 

RX1 1B0RXD1 + limbus Ctl £S9S 

RKV 1 1 BO FK01 + LSI CU £003 

RXSE RXOl , PDP0 Ctl £905 

RX2 1 1 eo RX02 > Unites Ctl E1S30 

RX20 PXO0 * POPS Ctl £1 flSO 

RK06l4MB4dd-pn £1300 

RK6 1 1 flKDS + Ctl £3230 

RKO? 00MB Addon E33DQ 

pi f 7 ii ni/r. 7 . rn £5250 


PRINTERB/TERMINALS 

LA36 OtCwnter il 20mA £20fl 

LA30 QECwriter || RS232 . £3HS 

LA 34 oeewritar rv £425 

LA1BO,PO Parallel 

□ tCcnncer[NEW] CASH 

LAI BO-ED RS232 OECprinur 
[NEW] ... £370 

VT50 P ECacope 20mA £13 3 

VT5Q 0£CscappRS233 £E« 

VT55 Graphics DECscupe [NEWl £485 

INTERFACES 

□U 1 W Asynchronous l/F . E3S3 

OU 1 1 OA Syrtchranogsl.i'F . £ 523 

DUP1 1 DASynchrmpusl/F £730 

KLEE AsyncJironous [SEl . £ 1 73 

KL0JAA5yphrar.Qj3i0E.BA] . ££7S 

M7250 Printer l/F [PDP1 1 1 £325 

MS2D7 Printer if f(lSI 11] £175 

MB342Pr,nterffFf0E.0Al £225 

POPS A 

PDPSA-205 ProcMGW 101*' 
35KWMQS[N£W) £1.750 


Scoop purchase Df factory 
refurnished Anderson Jacobson 
AJ832 daisy wheel printers 
complete with full keyboard, 
integral stand, and RS232 
interface. Utilising the famous 
QUME Printer Mechanism, 

NOW ONLY £750 


Hazeltine 1420 

Special purchase of Haze ft me UDUs - 

— manufacturer’s surplus — 

ALL BRAND NEW BOXED 


* api e 0 . ASCI l Codes 
*■ 94 DisplayabJe Characters inckiding 

LnwEhCase 

* High resatutiuh using 5^8 Dot 
Matrix 

* Typewi'iter-Style Keyboard Laydui 

* 1 5 -Key Numeric Pad including ( + ], 
(-J and Enter 

* Useh defined Video Presentation 
Hi/Lotniensity, Bknk, or Won- Display 

*• Cursor Addressing and Sensing 

* EIA interface 

* Eight T ransmission Rates up to 
8 SC 0 Baud 

* Twelve Operator Function Keys 

* Non-Glare Screen 

* Self Test 

ONLY £350 


Also available from time to Lime 
HAZELTINE 1410 £295 

HAZELTINE 1510 £550 

HAZELTINE 1 520 £625 


Now Win t«r H 9a/83 Catalog u* now out. Bond for your FREE copy now. 

ADD 1 5 % VAT ID At L PHI CES Carnage and Packing extra 

Electronic Brokers Ltd., 61/65 Kings Cross Road, 

London WC1X 9LN. Teh 01 -278 3461. Telex 298694 
i=h:iih:i^: i ih : i 
=h: iih:i=^:i =h«z i 

Electronic Brokers I ZH » I ZH Z I Z 


• Circle No. 115 



(con lined from previous page ) 
facilities. 

Contact Silicon Chip, 302 
High Street, Slough, Telephone: 
(0753) 70639. 

Atari has just made yet another 
cut in the price of the 800, 
presumably in response to our 
request — January issue, page 
1 56. The 800 now costs £399 Q 

Preparing for 
power failure 


SUDDEN surges and spikes in 
mains voltage can corrupt data or 
have worse effects on micro- 



computers. The Microguard 
EPU-1000 is a new addition to a 
range of units which provide 
constant voltages and power 
back-up in case of mains failure. 

Contact Microguard, 24 
Foregate Street, Worcester WR1 
1DN. Telephone: (0905-21541 .Q] 

Friendly Optim 

at a time when most micros are 
called the SQRX-10041P or 
something similar — to 
distinguish them from home 
micros with names like Qric, 
Lynx and Spectrum — Optim 
Computers has given its machine 
a friendly name. However, the 
Amigo is a Z-80A micro with 64 K 
RAM and CP/M 2,2 — an 
operating system not widely 
admired for user friendliness. 

The Amigo is a smart, four- 
box system consisting of a central 
unit with display screen, a 
detached keyboard, dual floppy- 
disc drives and printer. 

The display gives 80 characters 
by 25 lines on a 1 2in . green screen , 
and is controlled by a separate 
6502 processor with 44K of 
display memory. Bit -mapped 
graphics are available with a 
resolution of 640 by 300 pixels. 

The keyboard is Select ric style 
with 83 keys, including a numeric 
keypad and 27 programmable 
function keys. The Bin, floppies 
offer 400K of formatted storage. 
Double-density floppies and a 


5Mbyte hard disc are optional 
extras. 

The primer supplied is an 
80- column Epson MX- 80 111 dot- 
matrix model, but other options 
are available. 

Contact Optim Computers, 
Lawford House, Harrow Road, 
London W10, Telephone: 0L969 
9768. Q 

Microfinesse 

microfinesse is now available 
for the IBM Personal Computer 
running under the UCSD p- 
system. Micro finesse is a so- 
called decision-support program 
which runs on a wide range of 
mini and mainframe computers. 
While it is principally a financial- 
modelling program it can be 
applied in a number of other 
areas. It is aimed at financial 
executives and costs £550, 

Contact Ferrari Software Ltd, 
683 Armdale Road, Feltham, 
Middlesex TW14 OLW. Tele- 
phone: 01-751 5791. □ 

Could anything 
be Finar? 

finar is a financial-planning 
package used by over 100 
corporations on PDP- 1 1 and Vax 
minicomputers. Now a micro 
version has been launched, called 
Micro finar. It feat ures such 
delights as sensitivity analysis and 
goal seeking, graphics and a 
separate report writer. 

Early customers include 
United Biscuits, with an AIios- 
based package, and a Fisons and 
Boots company called FBC with 
a Systime 500 set-up. 

Contact Corporate Modelling 
Consultants, Friendly House, 
21-24 Ch is well Street, London 
EC1Y 4UD, Telephone: 01-628 
4107, 0 

Haywood 9000 

WELL-PROVEN Z-80 technology is 
at the heart of Haywood’s new 
British-made computer, the 9000 
Composite, it has 64K of RAM, 
two built-in floppy-disc drives 
with 320K of storage each, and a 
1 2 in , m on o ch ro m e scree n . 

The detached keyboard has 19 
fu nc t ion keys and an 1 1 - key 
numeric pad; or Haywood can 
supply versions with up to 34 
function keys, including one 
configured for WordStar, 

Contact Haywood 
Electronics, Electron House, 
Leeway Close, Hatch End, 
Pinner, Middlesex. Telephone: 
01-428 0111. Q 
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Sinclair ZX Spect 


16K or 48K RAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£ 125 ! 

First, there was the world-beat ing 
SinclairZXSO. The first personal computer 
for under £100. 



Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer Giving more 
power and more flexibility. Together, 
they've sotd over 5OO T QO0 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there T s the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that’s 
unrivalied. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven featu res of the ZX81 . But its 
new16K BASIC ROM dramaticaliy 
increases your computing power 

You have access to a range of 8 
colours forforeground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to48Kof RAM) ora massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version Jf so, you can still return it later 
for an upgrade. The cost? Around £60. 


Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASiC programming. 
Whether you're a beginner or a competent 
programmer, you’ll find them both of im- 
mense help. Depending on yourcomputer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There’s no need to stop there. The 
ZX Printer-available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 



Key features of the 
Sinclair ZX Spectrum 

• Ful I colour- 8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensit; 
control. 

• Sound -BEEP command with variabl 
pitch and duration. 

• Massive RAM -16K or48K. 

• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for true high 
resolution graphics. 

• ASCII character set- with upper- and 
lower-case characters. 

• Teletext-compatible -usersoftware 
can generate 40 characters per line 
or other settings, 

• Highspeed LOAD & SAVE -16K in 10C 
seconds via cassette, with VER 1FY St 
MERGE for programs and separate 
datafiles. 

• Sinclair 16K extended BASIC- 
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 
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The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set-including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
yourZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive - 
coming soon 

The new Microdrives, designed 
especiaily for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each Microdrive can hold uptolOOK 
bytes using a single interchangeable 
storage medium. 

The transferrate is 16K bytes per 
second, with an average access time of 
3.5 seconds. And you’ll be able to connect 
up to 8|Microdrives to yourSpectrum via 
theZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in the eariy part of 1983 for 
around £50. 



How to order your ZX Spectrum 


Spectrum software on 
ssettes -available now 

rhe Spectrum software library is 
f \ ng every day. Subjects include 
es, education, and business/ 
sehold management. Flight 
ilation . . Chess . , PI an etoids . . , 

)ry, . Inventions, . .VU-CALC . . .VU-3D 
jb Record Controller... there is 
ething for everyone. And they all 
9 full use of the Spectrum’s colour, 
id, and graphics capabilities. You’ll 
ive a detailed catalogue with your 
;trum. 

Expansion Module 

fhis module incorporates the three 
tions of Mscrodrive controller, local 
network, and RS232 interface, 
lect it to yourSpectrum and you can 
rol uptoeightMicrodrives, 
municate with other computers, and 
j a wide range of printers. 

Phe potential is enormous, and the 
ute will be available in the early part 
83 for around £30. 


Sinclair - 

lair Research Ltd, Stanhope Road, 
iberley, Surrey GUI 5 3PS. 
Camberiey (0276) 685311. 


BY PHONE-Access, Barclaycard or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day T every 
day. BY FREEPOST" use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 


Access or Trustcard, 

EITHER WAY-please allow up to 28 
days for delivery. And there’s a 14-day 
money -back option, of course. We want 
you to be satisfied beyond doubt-and we 
have no doubt that you will be. 


To: Sinclair Research, FREEPOST, Camberiey, Surrey, GUI5 3BR. 

Order 

Qty Item 

Code 

Item Price 
£ 

Total 

£ 

Sinclair ZX Spectrum -16K RAM version 

100 

125.00 


Sinclair ZX Spectruirm48K RAM version 

101 

175.00 


Sinclair ZX Printer 

21 

59.95 


Printer paper (pack of 5 rolls) 

16 

11.95 


Postage and packing: orders under £100 

28 

2.95 


orders over £100 

29 

4.95 




Total £ 


Please tick if you require a VAT receipt : ! 




*1 enclose a cheque/postal order payable to Sinclair Research Ltd for £ 


*Please charge to my Access/Barclaycard/Trustcard account no. 


*Please delete/complete 1 1 1 1 1 i i 

1 1 

1 1 1 L_ 

III! 

as applicable 




[Signature 




PLEASE PRINT 




|Name: Mr/Mrs/Miss | | | | | | | | [ | 

1 I 

l!ll 

II 1 1 

1 Address 1 1 1 1 1 1 ! 

1 I 

1 1 1 1 

III! 

1 1 1 1 1 1 1 1 ! II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

l i 

III! 

I PRC 902 J 

FREEPOST-no stamp needed. Prices apply to UK only. 

Export prices on application. 








Sinclair ZX Spectrum-technical data 


Dimensions 

Width 233 mm 

Depth 1 44 mm 

Height 30 mm 

CPU / memory 

Z80A microprocessor running at 3.5 MHz 
t 6K -byte ROM containing BASIC interpreter and 
operating system. 

16K -byte RAM (plus optional 32K-byteRAM on 
internal expansion board) or48K-byte RAM. 

Keyboard 

40-moving-key Keyboard with full upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys, plus 16 graphics 
characters, 2 2 colour control codes, and 21 user- 
definable graphics characters. All keys have auto 
repeat. 

Display 

Memory-mapped display of 256 pixels x 
192 pixels; plus one attributes byte per character 
square, defining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady Screen border 
colour also settable to one of eight colours. Will 
drive a PAL UHF colour TV set, or black and white 
set (which will give a scale of grey) r on channel 36. 

Sound 

Internal loudspeaker can be operated over 
more than 1 0 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computer allow connections to external amplifier/ 
speaker. 

Graphics 

Point line, circle and arc drawing commands 
in high-re solution graphics. 

16 pre-definedgraphicscharactersp1us2l user- 
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text may be written on 
the screen on 24 lines of 32 characters. Text and 
graphics may be freely mixed. 

Colours 

Foreground and background colours, bright- 
ness and flashing are set by BASIC INK, PAPER, 
BRIGHT and FLASH commands, OVER may also 
be set, which performs an excfusive-or operation 
to overwrite any printing or plotting that is already 
on the screen. INVERSE will give inverse video 
printing These six commands may be set globally 
to cover all further PRINT, PLOT, DRAW orCIRCLE 
commands, or locally within these commands to 
cover only the results of that command. They may 
also be set locally to cover text printed by an 
I N PUT stalem en t . C o tou r-con t rol cod es. w h ich 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bright- 
ness and flashing codes may be inserted into 
program or text, similarly. Colour-control codes in 
a program listing have no effect on its execution. 
Border colour is set by a BORDER command. The 
eight colours available are black, blue, red. 


magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flash ing and others steady, and 
any area may be highlighted extra bright. 

Screen 

The screen is divided into two sections. The 
top section - normally the first 22 lines - displays 
the program listing or the results of program or 
command execution. The bottom section - 
normally the last 2 lines- shows the command or 
program line currently being entered, or the 
program line currently being edited. It also shows 
the report messages Full editing facilities of 
cursorleft, cursorright. insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current line of up to 22 lines. 

Mathematical operations and functions 

Arithmetic operations of+ f X, and raise 
to a power, Mathematical functions of sine, 
cosine, tangent and their inverses; natural logs 
and exponentials; sign f unction, absolute value 
function, and integer function; square root 
function, random nu mber generator, and pi. 

Numbers are stored as five bytes of floating 
point binary - giving a range of +3 X 1 0' 39 to 
4~7 X1G 38 accurate to 9Va decimal digits. 

Binary numbers may be en t ere d d i rect ly wit h 
the BIN function, -/>,<*>=,<= and <> may be 
used to compare string or arithmetic values or 
variables to yield 0 (false) or 1 (true). Logical 
operators AND, OR and NOT yield boolean results 
but will accept 0 (false) and any number (true) . 

User-definable functions are defined using 
DEF FN, and called using FN.They may take up to 
26 numeric and 26 string arguments, and may 
yield string or numeric results, 

There is afuil DATA mechanism, using the 
commands READ, DATA and RESTORE. 

A real-time clock is obtainable. 

String operations and functions 

Strings can be concatenated with+. String 
variables or values may be compared with =, > , <, 
>=, <=,<> to give boolean results. String func- 
tions are VAL, VAL$, 3TR$ and LEN, CHR$ and 
CODE convert numbers to characters and vice 
versa, using the ASCII code. 

A very powerful string slicing mechanism 
exists, using the form aS (xTO y). 

Variable names 

Numeric - any string starting with a letter 
(upper and lowercase are not distinguished 
between, and spaces are ignored) . 

String -A$ toZ$. 

FOR -NEXT loops -A-Z 
N urn eric arrays - A-Z. 

String arrays - A$ toZ$. 

Simple variables and arrays with the same 
name are allowed and distinguished between. 

Arrays 

Arrays may be multi-dimensional, with sub- 
scripts starting at 1 . String arrays, technically 
c haracte r a rrays, may h a ve their last s u b sc ri pt 
omitted, yielding astring. 


Expression evaluator 

Afuil expression evaluator is called during 
program execution whenever an expression, 
constant or variable is encountered. This allows 
the use of expressions as arguments to GOTO , 
GOSUB. etc. 

It also operates on commands allowing the 
ZX Spectrum to operate as a calculator. 

Cassette interface 

TheZX Spectrum incorporates an advanced 
cassette interface. A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback. 

All saved information is started with a header 
containing information as to its type, title, length 
and address information. Program, screens, 
blocks of memory, string and character arrays 
may all be saved separately. 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with the existing contents 
of memory. Where two line numbers or variables 
names coincide, the old one is overwritten 

Programs may be saved with a line number, 
where execution will start immediately on loading. 

The cassette interface runs at 1500 baud, 
through two 3.5 mm jack plugs. 

Expansion port 

This has the full data, address and control 
busses from theZSOA, and Is used to interface to 
theZX Printer, the RS232 and NET interfaces and 
theZX Microdrives. 

IN and OUT commands give the I/O port 
equivalents of PEEK and POKE. 

ZX81 compatibility 

ZX81 BASIC is essentially a subset of 
ZX Spectrum BASIC. The differences are as 
follows, 

FA ST and S LOW: t h e ZX S p ect ru m ope rates at 
the speed of theZXSI in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands, 

SCROLL: the ZX Spectrum scrolls automatic- 
ally, asking the operator ‘scroll?” every time a 
screen is filled. 

UN PLOT : theZX Spectrum can unplot a pixel 
using PLOT OVER, and thus achieves unplot. 

Character set; theZX Spectrum uses the 
ASCII character set, as opposed to theZX81 
non-standard set, 

ZX81 programs may be typed into the 
ZX Spectrum with very little change, but may 
of course now be considerably improved. The 
ZX Spectrum is fully compatible with the 
ZX Printer, which can now print out a full upperand 
lower case character set, and the h igh resolution 
graphics; using LLIST LPRINTand COPY. 

ZX81 software cassettes and the ZX 1 6K RAM 
pack will not operate with theZX Spectrum. 


ZX Spectrum 

Sinclair Research Ltd, Stanhope Road, Camber ley, Surrey, GU153PS.TeI: Camberley (0276) 68531 1. 
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One-day VisiCalc 


Jack Schofield tries out one of MicroMark’s courses 


BACK IN THE OLD DAYS — say 1978 or 1979 — 
most microcomputers were bought by 
enthusiasts. They were (a) amazed that they 
could own computer at all, and (b) 
astonished that they could make it do 
anything useful. The fact that many 
programs were awful and the 
documentation even worse did not 
disconcert these enthusiasts. It was all part 
of the challenge, and how we loved it. 

Nowadays microcomputers are bought 
by real people who have the idea — 
encouraged by the media and the 
Government — that all they have to do is 
plug the thing in and most of their problems 
will be solved. Good dealers need to 
disabuse their customers of this myth, and 
good dealers know they have to train their 
customers to make the best use of the 
products. 

Customers, however, are often short- 
! sighted, and tend to buy their micros from 
the dealer offering the lowest price. They 
will even buy goods they have never seen, 
from people they don't know, by mail! 
Unfortunately, training takes time, and 
time is money. 

Training investment 

As a result, many good dealers now offer 
training, and charge for it. Others, like 
MicroMark, organise formal courses on a 
professional basis. This has two advantages. 
People who bought discount equipment can 
get the training they need — ironically, by 
spending the money they thought was saved. 

MicroMark started in 1 979 as a specialist 
Apple dealer, though the firm now sells the 
IBM Personal Computer too. For some of 
the reasons already described, its own 
training division was launched last summer 
and by the end of 1982 had run over 30 
courses. MicroMark offers three different 
courses, each lasting one day: 

Learn VisiCalc — for beginners 
Using VisiCalc — for people familiar with 

the package 

Beyond VisiCalc — covers extensions 

such as Vfsiplot, -term and -trend. 

There is no obligation to attend all three 
days, though obviously some would find it 
an advantage. 

I went on the first course, conducted by 
Philip Stokes at a London hotel. The day 
began with coffee, biscuits and 
introductions at 9 am, with the formal part 
of the course starting at 9.30. On this 
occasion there were only seven students, 
plus the lecturer and David Flook from 
MicroMark. We shared five Apple Hs, so 
there were two people per machine, three is 
MicroMark’s limit. 

The tuition alternated between Philip 
Stokes* lecturing, with all the students* 
Apples slaved to his, and hands-on 



experience. We started with keyboard 
exercises, which were explained using charts 
and an overhead projector before being run 
through on the VDU. 

Then we were given an exercise sheet to 
follow, and allowed control of the micros to 
actually try.it. The two tutors came round 
the class to make sure w r e managed. In this 
way we covered the VisiCalc commands: it 
took all morning, not including the coffee 
break, and it still felt fast. 

An excellent lunch, with wine, was 
followed by an afternoon session devoted to 
VisiCalc functions and applications. 
Functions included error reporting, look-up 
tables, Dif files and datagrams. 
Applications included inventory, bill of 
materials, cash flow, manufacturing plans, 
estimating and scheduling. The final session 
allowed time for a short personal 
experiment — starting a model from scratch 
— before the course ended after 5 pm. 

At the start of the course yoti are given a 
40-page handbook. Most of it is whitespace, 
but it does include all the charts and 
printouts of the overhead slide projections 
used in the lectures. They make it fairly easy 
to remind yourself of what you should have 
learned , and so find the piece o f information 
you need. 

You are also given an Apple disc of the 1 9 
models and files used in the course. It 
provides another useful reminder of the 
course later, when you are trying to 
construct you own models. You can also use 
it as a source of ideas. 1 found this one of the 
most interesting parts of the course — not 
being one of the 300,000 or so people who 
actually own a copy, 1 had never realised just 
how useful and versatile VisiCalc could be. 

Certainly it is possible to learn how to use 
VisiCalc from the manual, especially if you 
are already familiar with the Apple — or at 
least, a computer keyboard. But is it worth 
spending money on a course? The 
MicroMark courses cost £1 12 plus VAT for 
single days, which seems average. 

Taking a course certainly does have 
advantages. First, it reduces the time- 
wasting you get with any new software 
package and computer. Recently I spent 1 5 


minutes trying to follow the screen 
instruction “Press <Esc> to continue*’ 
because there was no <Esc> on the 
keyboard. The demo disc even had a section 
on the Esc key without saying which it was. 
Naturally it was not in the index of the 
manual. Multiply this confusion, and you 
can waste a lot of time learning how to use a 
micro. 

Second, going on a course establishes the 
time slot necessary to learn at least the 
rudiments of the package. Let's face it, no 
business user has the time to learn how to use 
software properly, and no time to read the 
manual. In theory it is possible to devote a 
day in the office to learning the basics, but 
then the phone rings all day, and all kinds of 
crises come up which “must” be dealt with. 
Being shut away in a hotel where no one can 
reach you, and where you can spend all day 
learning one thing, is a much more efficient 
way of doing it. 

Pool of experts 

Third, it is useful to be able to draw on 
othe people’s expertise. Almost everyone 
could learn at least something, even from 
the beginner's course. For example, I had 
not appreciated the power of the Datagram 
technique, where you can construct macros 
of several instructions — such as the column 
replication and multiplication needed to do 
a consolidated balance — then save the 
routine and apply it like a subroutine when 
needed. 

In the end a course cannot replace 
studying the manual, and it has 
disadvantages compared to individual on- 
the-job training. 

Certainly 1 am glad I had the chance to go 
on MicroMark *s VisiCalc course. Perhaps 
the best thing I can say about it is that it 
persuaded me I should buy VisiCalc — 
though I will not want the Apple version, so 
the work disc will not be much use. 

I shall also look with a new interest at 
details of the many other courses available. 
Picking a good course is probably the most 
difficult problem of all Word-of-mouth 
recommendations must be the best way of 
deciding, though it should inspire 
confidence if a course has been run a number 
of times already. Most of the bugs should 
have been sorted out. 

Small numbers of people and real hands- 
on experience are also important factors. 
MicroMark's own ceilings of three people 
per work station, one tutor per two work 
stations and eight work stations per course 
seem reasonable. You can contact 
MicroMark's Training Division at 
Ravenscroft Road, Henley, Oxfordshire 
RG9 2DH. Telephone: (04912) 77926 or 
77085. □ 
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G W COMPUTERS LTD LONDON S WEST END NATIONWIDE OVERNITE SERVICE MORE PRODUCT 
RANGES LOWER SYSTEM PRICES BETTER SERVICE 


*THE NEW DBMS III (series 111 of the world’s first ‘task-robot-programs’)* 
‘•‘“FEATURES***** 


4wcunMnm 32000 records per filename 12 online lilearoflileclures.. 

SgJff KS! 20 main(200 sub fields per record 240 fields using cross-referencing.... 

r ’- ij — ■ 1 — '-■"-i cfoss-record calculations.. 


Mbasic &. word-star compatible... . 

1400 character record sizes - -- - - ■■ 

mathematical *mm M&Oie&MSHS 


record relational 
translataabie to any language... 
User-defineahle reporting.. 


SiovEe ' Jump-lo’ any of 32000 records per file ’Jump-to' any record in I2files 

lnaeKB!f '’" - lialriMWAh i i ^f; M nhlA rilAcrlialrl uUrtrrtete 


random/binary/key/m u iti pi e field search.. User-def ineabi e f i les/f ield words/sizes. . 

'if-then’ questioning endless 'either-or r matobi ng. ...... ...... + - 

file protec lion/pass word entry formulale/recaM on selection criteria.. 


finlH nrntPrNnnJrlassif ication Tile proiecuoropasswom army - Tormuiaterretan mi i « ■ 

Kf^SMornumS c^any w ntibw.. speedof 500 records per20seconds 12 interrogation question types. 

range match. not matEh. integer match short filing out put/audit trails.. 


ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED 

□ MS’S MACROS WORK FROM THE MOMENT YOU INSERT THE TASK DISK’ IN THE COMPUTER DRIVE ,, 

Simoiv design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ’automatic dove and formulate any lasky™ wish the ' JJ 

fulfill I be task is stored as a macro, Take a copy of the program on another 'l ask disk' and from ihen on, the task disk will f u dct ion without a single key-stroke. Think of a Q 

^^alSSS^as ^^der lepcfa"; -510c Valuation reports’’; ■■sale-maiL-shots"; "prpduction-proc ess-analysis- "patient history analysis ; "research-analysis , 
"budgetting” ''purchase/sales-analysis": "personell-file-analysis"; "vehjcle-tocalion control ; librarian analysis . plus more. 


Previous issues showed examples of 'employ ees-shorHist\ garage stock re-order' 
patient index and some reports it might generate 


sales analysis' librarian's list' here is an example of a hospital’s 


The record may look like this: 

1 -record number (23 } 

2- pati e n t (J oh n Smy t h e ) 

3- d ate of bi rth (0 f . 05. 45 ) 

4- date last visit (12.02.S2 ) 

^symptom (epigastrium ache ) 

7- diagnosis (peptic ulcer ) 

8- test type (barium meal ) 

9 prescription (100 mg carbenoxolone sodium 3 * daily) 

1 Chef fect/of her (minor improvement/test for surgical treatment) 


One report might be: select 7? all records 
where patients have had symptoms of 
epigastrium ache' associated with nausea or 
vomiting not diagnosed as peptic ulcer. 

Print a list of those where there were barium 
tests made and the effect 


Another report might be: select ?? all records 
in the file where the where diagnosis of 
ailment was peptic ulcer or duodenal ulcer, 
and then where the treatment was 
carbenoxolone sodium and in the first 
instance list those where there was no 
improvement; after which list those where 
there was an improvement. 


DBMS II (WITHOUT MACROS) AND DBMS III ARE FULLY IMPLEMENTED UNDER CRM-86 (tm) and MS-DOS (tm) ie: (SI R I USA/ ICT0R/I BM) 
DBMS II IS 395.00 (or 250,00 by mail order ex. training), DBMS 111 is 575.00 (or 295.00 by mail order ex. training) 


TELEPHONES; 01-636 8210 : 01-631 4818 TLX 892031 TWCG (BOSTON 94-08901 


MICROCOMPUTERS 

G.W.L 

■G9Q ystmaertacft oortsIt'Mfisd 

raoo 


mvm 

i£0 OB 


4^5 OuaLkShves ent»eetl 

55000 

INTERTEC 


1SS500 


-Supemrain RAMfTOOK deto 

2195CO 



mw , 


-Supertu sin G4K HAkL’iDM rS$s 

can 


-Cwnj!gSt3r6tKRAM1K[fi$k5 

149300 


COmpirsla.' E4K RAMQ2QK iRS£ 

199503 


■OcmpiiSlar 6iK RAWRXlK dfiks. 

Z495M 


-ComfHiSlarWK PAMil 5M disks 

moo 

NORTH STAR 

■Advantage 64K RAM/TOOK (fisks 

moo 


■A^tage&iKRAW&BMfcfci 

mm e 1 


■HofizryifcK RAMMMdisiiS 

as&oo 

TELEV1DE0 

ICC 64K PA WTtCk disks 

199600 


-aCHWKWMj7.3M disks 

3250.CC 


-TOW RAM.10M 

456600 


^le 2S&KT750K disks 

£2960.00 

ACT 

4riusn38Wi2M{fiSte 

mm 


■Seiusi l28K24M<fc*5 

1263600 

VICTOR 

4UD.iS0KN.2M disks 

£239600 

OSBORNE 

-i 6-sK PAM'2C0k disks 

125000 

IBM 

•PC&iK RAM640K(fck? 

£209600 


■PCI disks 

£299600 

PET 

m# KRAM 

795.00 


aceoi Meg disks 

79503 


&3 CBM personal oampuier 

call 

APPLE 

II mm Mkrikx 

2355.00 

ALTOS 

ACSHXT26JK RflM/lM disks 

199500 


ACS8CO10 mnmq disks 

6196 0J 

NEC 

PCaMbT? &5K RAM.0SGK d-sks- 

169600 


A PC 123K RAM2M disks 

cat 

00R.VUS 

Concept 1^- bit pc 

can 

SANV0 

GBOBiKPAM^K disks 

1350.00 

ABC 

am mnmms 

2193.00 


266JKRAIJW2M disks 

AH compuitr prixs indWe mbasic as slandard 

All prices mated £ am 8HG bH machines. 

325000 , 


SYSTEM DEALS 


Choose any computer and any printer 
add 10% for full 12 month warranty (12.5% mntnee) 
add 150.00 for blank diskettes 
add 175.00 for cables, delivery and installation 
training optional extra 100,00 


and get completely — FREE* “ * 
cpm handbook SO basic exercises 
DBMS II magic wand w/pfoc 

mbasic 60 diagnostics 

recover autoload 

cbasic disk/games 


2COO sheets paper 
magic caic 
msort/rtson 
hsiani basic 
library case 


* Iota! value 1460.00*' 


Suv a system including a hard disk and get FREE the G0O/8G 
soft ware package value 690,00 also 


PRINTERS 

OKI 

-Microline SO 

29500 


■Micro line B2A 

395.00 


-Micro-line S3 

695.00 


^Microline 34 

895.00 

EPSON 

-MXBO/FT-3 

375.00 


-MX1C0FT-3 

495.00 

ANADEX 

■DP 9000 

895.00 


-DP 9501 

1045.00 


DP 9501 (A) 

1145.00 

QUME 

-9/45 BIO 

1695.00 


■9/55 R/O 

1795.00 


■3/35 R/O 

1495.00 

NEC 

-3510 R/O 

1395.00 


-7710 R/O 

1795.00 


-5520 KSR 

2250.00 

ORE 

-0820 

1295.00 


-8830 

1695.00 

TEXAS 

-010 

1295.00 


,025 

1395,00 

DIABLO 

-630 

1695.00 

RICOH 

-RP1600 

1495.00 

OLYMPIA 

-ESW 103 14 CPS 

975.00 


-ESW ??? 55 CPS 

1025,00 


PERIPHERALS & 
ACCESSORIES 

CORVUS 

-6 Meg hard disk 

175000 


-11 Meg harddisk 

2750.00 


■20 Meg hard disk 

3750.00 


■ Multiplexor 7 station 

695.00 


■Mirror backup card 

695.00 

INTERTEC 

-Compustar 10 Meg hard disk 

2750.00 


-CDC 96 Meg hard disk 

7950.00 

N’STAR 

-16 Bit u/grade 

325.00 


-IS Meg hard disk 

2995.00 

RODIME 

-6 Meg hard disk 

1495.00 


-12 Meg hard disk 

1950.00 

MORROW 

-26 Meg hard disk 

3295.00 

GENIE 

-5MG fixed/5MG removeable disk 



3295.00 

CDC 

-s/sided floppy drives 

150,00 


-d/sided floppy drives 

225.00 


-d/sided d/track drives 

375,00 

MEMO REX 

sofi/hard s/sided diskettes (10) 

3000 

SCOTCH 

■104/20 double sided (10} 

50.00 

S.S.E. 

-Soft box PET to CPM (tm) 

495.00 


■Sirius 8/16 bit 5MHz card 

365,00 

QUAD RAM 

-64 K print spooler/cOpier 

25000 

SJZOOMP 

RS232/auio modem 1200 baud 

450.00 

AST 

-Port expanders (4 tmnls to 1 orlr) 395.00 

GIX 

-Port expander (switches) 

95.00 

NOTE: Curvus drives with multiplexor may network 

sinus * . Superbrain . . Concept . . PET . . Victor . . 

| IBM , , 





SOFTWARE 

G.W.L 

-BUS V8 00 (Accounts) 

575.00 


■DBMS » (Database) 

£396.00 


■ DBMS 11 (by mail order only) 

£250.00 


■DBMS III (database) 

£575.00 


■ DBMS III (by mail order only) 

£295.00 


-DSORT & MSORT (M Basic Files) 

£75.00 


-Sales Ledger 

£95.00 


-Purchase Ledger 

£96.00 


-Nominal Ledger 

£95.00 


-Stock-Control 

£95.00 


-Address- Mailer 

£96.00 


■CASod/QNSort £500 Recs/l4secs) 

£9500 


-Auloload & Recover 

25.00 

MICROSOFT 

-Mbasic 80 

150.00 


Fortran 60 

200.00 


-CoboiSO 

320,00 


-Basic Compiler 

190.00 


-MU tisp/mu star 

95,00 

MICROPRO 

-Word-Star 

£250.00 


-Mail-marge 

£56.00 


■Spelstar 

100,00 


-Datastar 

170.00 


-Super-sort 

120.00 


-W-starfM-merge/Sp^lar 

360.00 

BY ROM 

■BStam (communications) 

95.00 


-BSIms (telecom ms) 

95.00 

DIGITAL 

■Despool 

30.00 


■C Basic 

75.00 


Pascal MI 

225-00 

F. GEILER 

■Qyickscreen 

05.00 

LEXISQFT 

■Spellbinder 

195,00 

LIFEBOAT 

•T/Maker 

155.00 

M’FOCUS 

■CIS Cobof 

420.00 


-Forms 11 

100.00 

SORCIM 

-Super Cate 

185.00 


.Pascal M 

250.00 

STANDARD 

-Quic-N-Easy 

19500 

PEACHTREE 

Magic Wand 

190.00 


-Magic Calc 

175.00 

S'Sofl 

-Diagnostics 

50.00 

N'W«I 

-Slalpak 

250.00 

OASIS 

-The Word 

35.00 

ITHACA 

-Pascal t 

10000 

MJCROSTUFF -Cross-lalk ffele-comms'} 

05.00 

WOOLF E 

-Move-it (Micro lo Micro} 

45.00 

Software formats on all micros in our hardware list. 

All prices marked £ ane available S/16 bit lormats. 


TERMS & ETC 


G, W i Computers Ltd (Grama (Winter) Ltd] 

55 Bedford Court Mansions 
Bed ford Avenue 
London W.C.1. England, 

Tel: 01-636 0210: 01-631 481B: tlx 692031 twe g 
Boston office tlx 94-0390 

24 hour answerp hone leave address for ‘infopacks 1 
We do not operate a reader’s reply card service. 
Terms: C.W.O. or C.O.D. Prices include V.A.T. No 
dealers. The above lists are not exhaustive. 

Ptease call in only by prior appointment. 









G80/86 SOFTWARE 

Fu% implemented on WIS-OOS, CPM 2.2 and CPM 86 ftm) 

Works on IBM, Sirius and Victor 9000 and all micro computers in our price fist 

Sale ledger (95 pounds) 

Purchase ledger (95 pounds) 

Nomina! ledger (95 pounds) 

Aged analysis (25 pounds) 

Stock control -valuation /re -order (95 pounds) 

The invoicer ( 9 5 pounds) 1 * 

The address mailer (95 pounds) 

The Spread-calc (95 pounds) 

The sales/purchase order-book (96.00)* * 

The diary (95.00) * * 

Qasort/Qnsort (500 records/1 5 seconds) (95 pounds) 

Each module is a set of 'tast disks' designed for minimal learning curve. This software derives from modules of 'DBMS HI' and runs 

reports without your secretary having to touch a single key. 

Consider the advantages in these features. The user manual is contained in FIVE pages, Al! reports are generated by robot 
functions. Reliability tested (benchtest PCW June), Works in a network multi user environment. Fast easy data entry. 

Files are re-organised and sorted automatically. 

Produced by the same people that originated 'BUSinessJ DBMS IP, 'DB-CALC', 'AUTOLOAD AND RECOVER' 'ETC' and sold 

successfully over the past five years. 

Also see our advertisement next page, the software above comes free with a system purchase (excluding items marked * * and 

DBMS ill). 


The G80/86 networks 


Based upon one hard disk and multiplexor module the G80/86 networks feature full network sharing of data resources by adding 
different stations that may be as various as Sirius/Victor 9000/IBMSuperbrain/Pet/N' star/Sanyo, The low-cost start-up of a 

network could be simply 

1 hard-disk of S mgbytes 1 multiplexor 1-2 stations 

2100.00 695.00 from 795.00 

We afso have a special 'spooler module' as well as software controllable port expanders and modems for output to telephones, 
printers, and screens so that a number of terminals may share the resources of one printer, as well as be able to send files over the 
telephone at any time (day/night) to both store on the hard disk and print out as well. 

Imagine a terminal at a remote site, being able to send/receive its files to/from the main network's hard disk/printer overnight to be 

examined and processed the next day. 

The commands are literal English. Like: (send file 'ledger' to port B' (the modem) at 1 1 ,30) 


only from G. W. Computers (the leaders in database) 

Call us on 01-636 8210 or 01-631 4818 

and leave your address for our standard 'tnfopacks' 

Purchasers of a network (h'disk, micro , printer) get the system deal and above software list , 


. FREE 


IMAGINE EVENTUALLY BEING ABLE 


With an IBM PC, Modem, dot matrix and daisy printer, to start your day with our robot task disks working under CONCURRENT CPM 86 (tmk 

Enter virtual console 0 and telephone your head-office to call all yesterday's ledger files and store them locally on your hard disk. 

Now switch to virtual console 1 and white console 0 runs concurrently for about an hour, get a 1000 mail-shot running to the daisy printer. 

Now switch to virtual console 2 and white consoles 0/1 run concurrently, get the 'robot task' of producing a stock-reorder report out to the fast dot 

matrix. 

Now switch to virtual console 3 and while consoles 0/1/2 run concurrently, do some programming, or file-reorganising, or any other task you might 

require. 

Four virtual computers all running concurrently on one computer, batch processing to various devices or else queue-spooling their output through 
print buffers of up to 500K storage and spreading the toad through time on fewer printers. 


SPECIAL DEAL 


This special deal has been constructed in order to balance out some of our existing suplus stock, it is therefore of a considerable equity advantage to the 

client who may be needing such a configuration. 

ITEM 1 

Micro-computer ABC 24 (VDU/twrn disk 700K/64K ram) NORMALLY 21 9 5.00 
Dre 8830 fast dot matrix printer 180 cps 
NORMALLY 1695,00 
2995.00 * ** 4 
ITEM 2 

Micro-computer ABC 26 (VDU/Twin 8" disk 2.4mg/64K ram) NORMALLY 3250.00 
Dre 8830 fast dot matrix printer 180 cps NORMALLY 1 695,00 
**** 3995.00 * ## * 

ITEM 3 

Micro-computer televideo 802 (VDU/2 drive 70GK,''G4K ram) NORMALLY 21 95.00 
Dre 8830 fast matrix printer 1 80 cps NORMALLY 1695.00 
2995.00 **** 

YOU ALSO GET FREE WITH THE ABOVE SYSTEMS 

The SYSTEM DEAL SOFTWARE value 1480.00 also 20 disks, 90 day warranty and cables. 

See our main advert for 'system deal info' . 

Note: these are CP/M operating systems and priced ex. showroom only. 


We do not have many available! 
Telephone 0 1 ■ 636 8210 or 0 1-63 1 4818 


► Circle No, 117 
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BOB 


MICRO COMPUTER 

OFFICIAL DEALER 
BBC Model B £399incl VAT Carr £8 
Model A to Model B upgrade kit £50 
Fitting charge £ 1 5 
Partial Upgrades also available 

BBC FLOPPY DISC DRIVES 


FO Interface 
Single Drive 
Dual Drive 


£70 

5*" 

sr 


Installation £20 
1O0K £235 + £6 carr 
800K £799 + £8 carr 


BBC COMPATIBLE DRIVES 

These are drives with TEAC FD50 mechanism and 
are complete with power supply. 


SINGLE: 

DUAL: 


1 00K £1 90 2GOK £260 400K £340 

200K £360 4G0K £490 800K £610 


ACORN WORD PROCESSOR VfEW' £52 
SECOND PROCESSOR 6502 £170 
SECOND PROCESSOR 2S0 £170 
TELETEXT ADAPTOR £195 
PRESTEL ADAPTOR £90 


Full Range of Connectors in Stock 


SOFTY II INTELLIGENT PROGRAMMER 

The system micro processor development system 
for Engineers and Hobbyists. You can develop pro- 
grams, debug, verify and commit to EPROMS or 
use in host computer by using softy as a 
romulaton Powerful editing f ecilities permit bytes, 
blocks of bytes changed, deleted or inserted and 
memory contents can be observed on ordinary TV 
Accepts most + 5v Eproms. Softy II complete 
with PSU, TV Lead and Romulator lead £169. 


COMPUTER COMPONENTS 
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SOOMHj; 


3Wp 

l 50 p 

20Op 

nop 

nsp 


5. 059 MHz 21 Op 


150p 
150P 
150p 
I75p 
175p 
175p 
15 &P 
150P 


SOMHi 

6 144MHz 

7 QMHz 
7 169MH7 
BB6MHz 
10 00MHz 
10 7MHz 
12 00MHz 
14 310MHz 150p 
16 BDMHr 200p 
18 00MHz 200p 

18 43? MHz I50p 

19 968MHz 150p 

20 000MHz 2O0 p 

24MHz £3 

26 690MHz 150p 

27 145MHz 20Op 

39 667MHz 175p 

40 00MHz 
$5 $MHz 
116MHz 


CONNECTOR SYSTEMS 


24“ cable with 25 way D Conn. 

Mete 550p Female 60Op 
24" CaWe with DIP Header 

l4pin Ifipet 24pin 40pn 

1 46p 1 65p 240p 380p 

bixiile 21 Op 230 P 345p 54 Op 

Cable with Sockets 

2 0w&Y 34wav 40way 

Single 24" 1S*5P 2lOp 270p 3O0J» 

Doubf* 1S"390O 385p 40Cp S40p 


IDCDNNtCrORS 

SPEED BLOC TV PE 1 


Ang, R*cap 
$t.Pin Pin 
10 way SOp 9Qp 

20 way 145p I60p 

26 way 175p 190p 

34 way 20Op 2l5p 

40 way 22Qp 230p 

50 way 235p 280p 

AMPHENOL C0NNECT088 
36 iz.’av pWeectet 
24 w ! jyrA>fl, , s<Kket 

AvaHabia in iDC <* Solder ve^iozi 


85p 
125p 
1 50>p 
180P 
190p 
2O0P 


Edfl* 

Cnnn. 

200p 

240p 

30Op 

380P 

550p 

BOOp 



660p 

£5 


CRT 

CONTROL!. 

.. 1 

COM 5027 

tT9 

COM 5037 

£16 

$FF93634 

£8 

TMS9S27 

£18 

6545 

BOOp 

6B45 

650 

8847 

650p 

9365 

£60 

TMS0916 

£60 

TMS9929 

£20 

EF3386 

£48 

4864 HAMS for Hi 

8<rS UuailatliS. 

| CRYSTALS 


32 768kHz 
100kHz 
200kHz 
1 0MHz 
1 OOBMHz 

1 8432MHz 21 Op 

2 00MHz 225p 


IGOp 
250p 
280p 
290 p 
275p 


Kt V BOARD 


ENCODER 


AYS 2376 

?00p 

7AC922 

420p 

74C &23 

450p 


CMARflCTFR 

tiLNEflATOR 


RO-3-2513U 750p 
FIO-3-2513L £7 
74$ 26 2 £10 


1 DL$C CONTROL 

FD1771 

£20 

FD1791 

£22 

FD1793 

£23 

F01795 

£2B 

FD1797 

£28 

WO 1601 

£15 

WD2143 

550P 

8271 

£38 

$272 

£22 

TELETEXT 

DECODER iCi 

SAA5O20 

SOOp 

SAA503O 

£9 

SAA5041 

£16 

SAAB 080 

£9 


24 pin GQOP 

20 pin SOUP 

40 pm £10 


LOW PROFILE Dll SOCKETS BY 
TEXAS 


WIRE WRAP SOCKETS BY TEXAS 


Spin 18 pin I6p 24 pin 24p 

14 pin I0p 20- pin lap 2B pin 26p 
16pin 11p22pin 22p40pin SOp 


Spin 25p IS pin SOp 24 pin 7 Op 

14 pin 35f> 20 plrt SOp 28 pin ®0p 

16 pin 4 Op 22 pin 6Sp 40 pin lOGp 


p[N 41817 21 way 
PIN 41617 31 way 
PIN 41812 2*32 way 
Straight pins 
2 x 32 way Ang. pm 

2 >■ 32 way win) wrap 

3 >3 2 way Si. e-ms. 

3x32 way Angled pins. 
IDC Connecter A ► B 
IOC. Connector A * C 

2 *32 way U Coitneci-or 
ipNiirse jiaecdv a'btua- 


Z90p 330p 
32&P 400p 

32 5p 37 &p 
258P 4Mp 


475p 

525p 


I D CONNECTORS 


No. of ways 

Soldez 

Angled 


MALE 
9 15 


95p 135p 160p 750p 


Sptdez 
Angled 
Hood 
(Top or Side Entry l 


I80p 230p 21 Op 425p 

FflV ' ' - 


iMALE 

TICp 160p 210p 3S0p 


175p 240p 275p 5Q0p 

1 00 p lD0p 10 Op 13Qp 


EDGE CONNECTORS 


2xlB way 
2x22 way 
2x23 way 
2x25 way 
1x43 way 
2x43 way 
1*77 way 


0.1” 

0155 

— 

140p 

ZQOp 

250p 

200p 

— 

225p 

300p 

Z60p 

— 

39&P 

— 

700p 

— 


14pm ISpin 24ptn 40pifi 

Solder type 40p SOp £1 £2 

IDC type 12Qp14Qp £2 £2.23 


RIBBON CABLE iGrtry'i 


PriCft.'ttietEr 
10 way 50p 
1 4 way 60p 
1 & way 70p 
20 way 80p 
24 way 1 15p 


26 way 120 P 
34 way 180P 
40 way 1E0p 
50 way 330p 
64 way 3700 


4 way 7Qp 
6 way 800 


B way 90 p 
10 way 100p 



PRINTERS 



SPECIAL OFFER 


NEC PC 8023 BE C 

1 00 CPS, 80 cols Logic 
Seeking, Bidirectional, 
Forward and Reverse 
Line Feed, Proportional 
Spacing, Auto Underline, 
Hi'Res and Block 
Graphics, Greek Char. 
Set. Only £320 + carr. 
£ 8 . 00 . 


SE1KOSHA GP 100A 80 

cots 30CPS Full ASCII & 
Graphics 10" Wide 
Paper Now only £175 + 
£6.00 carr. Ask for 
details on GP250A. 


MICROTIMER 

6502 Based Programmable dock timer with 
’ 224 switching times week cycle 
' 24 hour 7 day timer 

1 4 independent switch outputs directly interfacing to thyristor 
triacs. 

' e digit 7 seg. display to indicate real time, ON OFF and Reset times. 
- Output to drive day of week switch and status LEDS- 
Fuii details on request. Price for kit £57 00 


211 4-200nS 

2716U5V) 

2532 

4116-2 

4164-2 

61 16P-3 


1-24 

SOp 

250p 

350p 

sop 

450p 

350p 


25-99 
75p 
225p 
33 5p 
75p 
435p 
335p 


MONITORS 

Hi RES GREEN SCREEN 
ANTIGLARE 12 r £99 + £6 
Carr 

BMC 14 w COLOUR £265 

+ £8 Carr 


UV ERASERS 

UVIB op to 6 Eproms £47.50 
UV140 up to 14 Eproms 

£61.50 

UVIT with Timer £60,00 
UV141 with Timer £78.00 
(Carr £2/eraser) 

All erasers are fitted with 
mains switches and safety 
interlocks. 


ALSO AVAILABLE FROM STOCK FULL RANGE OFTTL s, CMOS and LINEAR iC's 
FOR DETAILED PRICE LIST PLEASE SEND S.A.E. 


Tkciinomatic Ltd 


MAIL ORK 7 KKS TO: 17 BI RN 1 T Y ROAD, LONDON NWI 0 IHt 
SHOPS AT: 17 BURNLKY ROAD, LONDON NVltt 
(Tel: 01-452 1500 , 01 - 4506507 . Tekx: 92281 H 1 ) 

305 KD(pWARK ROAD, LONDON W 2 


PLEASE ADD 40 p p&p & 15 ^o VAT 

(Kupnrt: no VAT. p&p si L ost) 

Orders from < iover n mem Depts & Colleges etc. welcome. 


Del a tied Price l tM on ret|uCM- 
Sttidt item^ arc normally by return of post 
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THE PERSONABLE 
BUSINESS COMPUTER 


fntertec announces what may well be the industry's first 
personable microcomputer -SuperBrain l!. 1M 

What's a personable computer? It's a computer with 
business application versatility at personal computer 
prices. It's a computer powerful enough to tackle even 
your toughest business jobs, yet at a price that won't put 
you out of business. But most importantly, it's a computer 
you can put to use right out of the box. That's because 
SuperBrain II™ boasts the industry standard CP/M - 
operating software. So whatever your business 
application, SuperBrain II can handle it. There are literally 
hundreds of ready-to-run business applications available 
'off-the-shelf:’ 

Unlike many microcomputers, the SuperBrain II™ is time- 
tested and field-proven, it's built and backed by a 
company that's been around as long as the industry itself. 
A company you can count on for product support and 
customer satisfaction. 

* Registered trademark of Digital Research, 
t Microsoft is a trademark of Microsol! Corporation. 


STANDARD FEATURES 

• Dual 5Vfr" disk drives 

• 350K/750K/15 MB disk capacities 

• 64K RAM 

• Twin Z80A microprocessors 

• An easy-to-read 12-inch non-glare screen 

• An 18-key numeric keypad 

• 10 MB disk expansion capability (Optional) 

$ Microsoft Basic ^ 

When you think about it- price, performance, and the 
reputation of the manufacturer- it's no wonder so many 
discriminating microcomputer users have become 
personal” friends with our new SuperBrain II™ - 
the industry's one and only personable desktop 
microcomputer. 

=! INTRTEC 


51 INTRTEC 
DATA 

5.5 SYSTEMS, 


CORPORATE HEADQUARTERS 2300 OROAO RIVER ROAD • COLUMBIA. SOUTH CAROLINA 392 IQ - (803) 798-9100 • TWX 810-666-2115 
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m . As^ 

▼ A wAifAlnliAh/mi nrint^r 


A revolutionary printer 
card for the Apple Computer. 


The Super Printmaster III is so advanced there is no 
other like it in the world. 

It means you now have the opportunity to operate 
with all the features of a word processing system and 
graphicsjn colour. Sales Setters will carry more impact, 
even graphics displays such as graphs, bar charts, can 
be printed in up to sixteen different colours and with a 
simple command,can be printed 1 6 times larger than 
normal size with as many copies as required. 


The Super Printmaster III, as well as having many hi- 
text features, also dumps from the screen both Hi-Res 
and Lo-Res graphics. 

In the buffering mode your Super Printmaster 111 will 
'cue' up to 265 of your print files; in fact it will take 
over the whole of your printer management. 

So make the most of your Apple system, install the 
Super Printmaster III, You certainly won't be 
disappointed. 



It doesn't stop there! Used in conjunction with a 
Ram-Master you will be able to store all the data onto 
the ramcard, thereby freeing the computer during 
printing. This allows you to use the Apple for other 
functions — a real time saver. No additional software 
or hardware is required. 




Dealer 

Enquiries 

Welcome 


Digitek (International) Ltd., 

37c West Street, Horsham, 

West Sussex, RH1 2 1 PR, England 


Qigxtp.k, Pririmtuttw Hh Scnjvnmvi-tfn fiO, toniHdfr i 

M mgiimfmf UAffunjarktOl DtgUtik tlnitoftitli’jnptf L Id. Applets a 
U arid mart, of Apple Compitiors tncorpatalml CPM ms trademark ot 
D/wisl RtfsunfcP Visostc m Jr rogiftesetf tticferntitk of Vi ft Cofp Sutter 
Ptin Ima BiS/jff pit ient p ftn 
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You ve really got 

our bade up 

The Intertec SUPERBRAIN microcomputer from Icarus 


Fora stand alone system, the SUPERBRAIN comes 
with a tremendous amount of su pport from Icarus* 
Each machine fs thoroughly tested before it leaves 
our premises and the nationwide network of Icarus 
dealers offers a full maintenance service and training 
programmeat local level. 

As for the machine itself, SUPER BRAIN is a 
smart, fully self-contained desk-top unit using the 
popular CP/M operating system. Twin Z80 


microprocessors and an RS 232 communications 
port mean that you can never outgrow it - the 
SUPERBRAIN wilt expand to keep pace with your 
business. 

320K, 680Kand L5MB disc drives are 
offered as standard with hard discs available too- 
integra! or separate. 

Full technical details, software lists and the 
address of your nearest dealer on request. 


The Icarus dealer 
network includes: 


LONDON 

DATA PROFILE, Lawrence Road, 
Green Lone. HOUNSLOW, Middx. 
Teh 01-572 638 1 
J & F GROVER LTD,, lGBarley 
Mow Passage. LONDON W4 4PH . 
Teh 01-994 6477 
SISCO LTD., 4 Moarfields, 
LONDON EC2Y 9AA. 

Teh 01-920 03 15 

TERM AC RE LTD., 126 Woodwards 

Road, LONDON SE22 8TU. 

Tel: 01-693 3037 

HOME COUNTIES 
COMPUTING CONSULTANCY, 
Lyngen, Old hill Wood. Stud ham, 
DUNSTABLE, Beds. 

Teh 0582872463 
CONQUEST COMPUTER SALES, 
92 London Road. BEN FLEET. 
Esse*. Tel: 03745 59861 
CULLOVILLE LTD,, Thorn field. 
Woodnfll Road. SANDON, 
Chelmsford. Esse*. 

Teh 024 541 3919 
FOREST ROW COMPUTERS, 

53 Freshfield Bank, FOREST ROW, 
East Sussex, Teh 034 282 4397 
MASS MICROS, Wei Ison House, 
Brownfields, WELWYN GARDEN 
CITY. Herts. Teh 07073 31436 
HANMGR COMPUTING LTD,, 
Nelson House. 2 Nelson Mews, 
SOUTHEND-ON-SEA, Esse*. 

Teh 0702 339262 
SAPPHIRE SYSTEMS, 19-27 
Keels Hill Road. BEN FLEET. 

Esse*, Teh 03745 59756 


THAMES VALLEY COMPUTERS, 

10 Maple Close. MAIDENHEAD, 
Berks. Teh 0628 23532 
WILDER & CO,. 123 Goldsworth 
Road, Woking, Surrey. 

Tel: Woking 21552 

SOUTH & SOUTH WEST 

BARDCOMPUTER SERVICES LTD.. 


Tel: 0722 74 3898 
EMTEK COMPUTERS LTD., 

40 South Furze ham Road. 
BRIXHAM, Devon. 

Teh 080 45 3566 
NICOMTECH LTD., The Old Mill. 


OMEGA ELECTRICAL LTD.. Flaxley Mill, 
Fla* ley Road, M ITCH EL DEAN , Glos. 

Tel: 045 276 532 

EAST 

CAMBRIDGE MICRO COMPUTERS, 

Cambridge Science Park, Milton Road, 
CAMBRIDGE. Teh 0223 314666 


STUKELY COMPUTER SERVICES, 

Barnhill. STAMFORD, Lines. 

Teh 0780 64947 

MIDLANDS & WALES 

BASIC BUSINESS SYSTEMS LTD., 
39/41 Trent Boulevard, WEST 
BRIDGEFORD, Nottingham. 

Tel: 0602 819713 


BORDER COMPUTING & 
PROGRAMMING LTD., Dog 

Kennel Lam?, BUCKNELL, 
Shropshire, Teh 054 74 368 
DRAGON SYSTEMS LTD,. 

37 Walter Road. SWANSEA, 
W. Glam. Teh 0792 474498 


BIRMINGHAM. 

Teh 021 643 1609 
LAWMAR BUSINESS SYSTEMS, 

1 Paterson Drive, Woodftouse 
Eaves, LOUGHBOROUGH, Leics. 
Teh 0509 890900. 

MICROAGE LTD-, 53 Acton Road, 
LONG EATON, Nottinghamshire. 
Teh 06076 64264 


MICROCARE COMPUTING LTD., 

18 Hawarden Road. N EWPORT, 
Gwent. Teh 0633 278040 


NORTH 

AP LTD,, Maple House, Mortlake 
Crescent, CHESTER CHS 5UR. 

Teh 0244 46024 
JENNINGS COMPUTER 
SERVICES. 55/57 Fag ley Road, 
BRADFORD. West Yorkshire. 

Teh 0274 637867 
MICROSERVE (HUMBERSIDE) 
LTD., 39 Oswald Road, 

Scunthorpe, SOUTH 
HUMBERSIDE DN 15 7PM. 

Tel: 0724 849696 
NASTAR COMPUTER SERVICES 
LTD,, Ashton Lodge, Abercrombie 
Street, CHESTERFIELD S4 1. 

Tel: 0246 207048 
SORTFIELD LTD., E Floor, Milburn 
House, Dean Street, NEWCASTLE- 
UPON-TYNE, Teh 0632 329593 
SPOT COMPUTER SYSTEMS LTD.. 
New Street, Kelham Street Indus. 
Estate, DONCASTER. 

Teh 0302 25159 

SCOTLAND 

E5CO COMPUTING LTD., 40a 
Gower Street, GLASGOW. 

Teh 041 427 5497 
TURNKEY COMPUTER 
TECHNOLOGY LTD.. 23Calderglen 
Road, St. Leonards, EAST 
KILBRIDE. Tel: 03552 39466 

OVERSEAS 

GICC, PO Bo* 519, Manama, 
Bahrain. 

KUWAIT COMPUTER CENTRE, 

PO Bo* 1196. Salmie. KUWAIT. 
MICRO MANAGEMENT INFO 
SYSTEMS, 132 King Street, 
GIBRALTAR. 

MG ENTERPRISES, 32 Rue Victor 
Hugo, 92800 PUTEAUX, France. 
Tel: 0103315060655 


Anthony Passage, SALT ASH, 
Cornwall. Teh 07555 2719 



Computer Systems Ltd. 


24 Old Street, Clevedon, 
Nr. BRISTOL, Avon. 

Tel: 0272 878157 
COMMONSENSE 
COMPUTING, 

PO Bo* 7. 

B10EFQRD, Devon, 

Tel: 02372 4795 



DUPLEX COMMUNICATIONS. 

2 Leire Lane. Dunton Bassett. 
LUTTERWORTH, Leicestershire. 

Teh 0455 209131 
FAST COMPUTING 
LTD,, 52 High 
Street. HENLEY- IN- 
ARDEN, West 
Midlands. 

Teh 05642 2714 


DAYTA, Kingsbury Square, 
Wilton, SALISBURY, Wills. 


SUPE3BRAIN 


JAEMMA LTD., Unit 24, Lee 
Sank House, Holloway Head. 


Icarus Computer Systems Ltd., Deane House, 27 Greenwood Place, London NW5 INN, Tel: 01-485 5574, Telext 264209. 
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We choose the ACT Sirius 1 


. * . and we make it our business to know just what the 
best options are in the micro jungle. 

We specialise in Management information Systems for 
large organisations offering a complete and comprehensive 
service to financial and business managers. 

• We will identify the hardware and 
software options 

• We will design and develop systems to meet 
your needs 

• We will train you and your staff 

• And we back you up by giving 
ongoing support 

With a customer base that reads like the Times Top 1000, 
you can be sure that our systems specialists speak your 
language, no matter what the industry; 

Applied Micros 


Applied Micros Limited, The Genesis Centre, 
Birchwood Science Park, Warrington. 

Tel: (0925) 819939 

(SIRIUS is ih© registered trade mark of Applied Computer Techniques (Holdings] p.Tc.J 


So if you want to plan a system, install a system, 
develop an existing system or just want to know more 
about Management Information Systems - speak to 
Applied Micros and find out why we choose the ACT 
SIRIUS I to give you the full service. 

Applied Micros a/so offer the following technologies and 
products: dBASE /( MicroModelier, SuperCak, Multipfan 
Wordstar . , . Networking, Communications , Hard Disks . . . 
We are also a PULSAR SOFTWARE CENTRE. 


Cut 
I you 


Cut out and post this coupon if you want to find out how 
your organisation can benefit from our experience in 
Management Information Systems, 


Name 


1 


Position 


Name of Company 
Address __ 


j Tel. No ___ | 
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BRITISH MADE 68000 CPU AND 
256K DYNAMIC RAM CARDS 
FOR THE S-100 BUS 



T-256K RAM 

* Co m p fi es eo m p lete ly with the IEE E- 696 
standard. 

* IEEE 696 Bus compliance; Slave, D8/16 
LO/LE, M24, T225, W1, SH. 

* Will support either 8 or 1 6 bit operations. 

* Worst case access time 225 nSj typical 
access time 1 50 nS, 

* Optional parity on both 8 and 1 6 bit 
operations. A parity error is signalled by a 
LED and either the ERROR* line or one of 
the interrupt lines. 

* Full 24 bit addressing. 

* Supports glitch-free TMA, 

* Operates at 6 MHz. 

* Worst case cycle time 350 nS + 

* Jumper selectable AO polarity, 

* When used with the T-68000 card, will 
allow the 68000 processor to run at 8 MHz 
without wait states. 


T-68000 CPU 

* Com plies completely with the IEEE-696 
standard, 

* 696 Bus Compliance: Master, D8/D16, LO, 
M24, 116, VI, Al, PM, F4 h T280, SH. 

* Full 8 MHz operation for the 68000, The 
S-100 bus runs at 4 MHz, Optionally the 
processor may run at 4 MHz and the S-100 
bus at 2 MHz, 

* Two on-board 28 pin EPROM sockets, 
which accept 2716, 2732, 2764 and 27128 
EPROMs giving up to 32 K bytes of 
EPROM. 

* Two serial ports each with an 
independent baud rate generator whose 
speeds are selected by a D.I . L switch. 

* Programmable timer for generating real 
time clocks. 

* Time of day clock with a rechargeable 
battery. 

* 3 bit general purpose parallel port. 

* 8 or 1 6 bit parallel transfers can use 8 bit 
memory for data {not programme) storage. 



• Can be upgraded to give 1 Mbyte of 
memory when 256K DRAMs become 
available. 



For further technical information and prices please contact: 


• 24 bit addressing, giving 1 6 M byte 
address space. 

a Memory management unit may be added 
using a 40-way ribbon connector, 

• Will run at full speed without wait states 
using T 256 K RAM, 

• Optional MWRT generation. 

• POC and SLAVECLR generation. 

■ A wait state may be added to any I/O cycle. 

• S-100 I/O and on-board I/O and EPROM 
may be positioned in any 64 K block using 
a bipolar PROM. 

• Seven autovectored interrupts including 
NMI*. An interrupt controller may be 
added giving 192 vectored interrupts. 

• Com patible with the IEEE-696 specified 
overlapped bus transfer for glitch free 
T M A, 


These cards are 
as used in the I 
computer system. 


INTEGRATED MICRO PRODUCTS LTD. 

Number One Industrial Estate, Medomsley Road, Consett, Co. Durham, DH8 6SY, England. 
TELEPHONE: 0207 503481 TELEX: 53429 PACE G 
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HIE MOST DIFFICULT THING 
ABOUT GETTING A COMPUTER 
IS GETTING THE RIGHT ONE. 




PRICES EXGL. VAT 

DRAGON 32 

Compact home computer designed tor 
family use that nevertheless compares 
favourably with far more expensive 
models on the marttet. 170.00 ex VAT 


fit 

C-10 $P Personal Computer Superpak me. 

Z8G A Processor, 64K Memory, Single 5V* tf 
390K Byte Floppy Disk, 24 * 80 Screen, CKBA 
Keyboard. CP/M Compatible Operating System, 
plus Word Processing, Financial Planning & 32K 

BASIC Software 1195.00 

Additional 5 V*" Floppy Disk Drive 450 .00 

1 20 Wbrd/Min DaisyWheei Printer 675 00 

OSBORNE 

Osborne Portable Computer inc. Standard 
Software -Wordstar, Mailmerge, Supercalc, 
MBASEC, CBASIC, CP/M - PIUS Free 

Monitor — 1 250.00 

Osborne Double Density Version Inc, USDC-P 

System . . . — 1375.00 

Osborne Starter Kit inc. OaisyWheel Typewriter 
'Printer 1699.00 


OSBORNE 

Truly portable personal small computer 
system housed in a 'snap together 1 r 
case complete with business programs, 
so you can start work almost anywhere. 
Inc. Free Monitor 1250.00 ex. VAT 


Dragon 32 Family Computer 170.00 

Dragon joysticks (Pr) — 19. 95 

Dragon Printer GP1G0A 1 99,00 

Dragon Cartridges from 17,35 

Dragon Cassettes from 6,91 


COMMODORE VIC 

VIC 20 Home Com purer 130,00 

VIC 20 Starter Pack 215.48 

VIC C2N Cassette Unit 39.09 

VIC Printer . 200.00 

VIC Single Floppy Disk Drive 260 00 

VIC Programmers Aid Cartridge ,30.39 

VIC Superexpartder High Res. Cartridge. . . .30.39 

VIC Machine Code Monitor Cartridge 30.39 

VIC Joystick 6.52 

VIC Paddles (Pr) .....11,74 

VIC Games Cartridges from 17.35 

VIC Games Tapes from 2.95 

Commodore 64 Home Computer 299.00 

Available from London, Nottingham & 

Glasgow shops only, 


CROMEMCO C-10 
PERSONAL COMPUTER 

A full feature personal business 
computer system including 
software - for the price of a VDU* Also 
the entry paint info the renowned 
Cromemco range. 1195 ( QQ ex. VAT 


NORTH STAR ADVANTAGE 

Advantage Desk-Top System inc. Keyboard, 
Graphics, Screen (Green), 64K Byte RAM, ZBQA 
Processor. Serial Interface, Duel 350K Byte 
Diskette Drives and Busigraph 

Software — 2095.00 

Advantage Desk-Top System, as above except 
single 350K Diskette Drive + 5M Byte 5" 

Winchester Hard Disk 2995.00 

Advantage upgrade fa Intel 8088 Processor with 
6 4K8 Memory© 320.00 

NORTH STAR HORIZON 

Horizon SI 00 Bus. Micro computer inc. Z8DA 
Processor , 64K Byte Memory, Dual 35QK Byte 
Diskette Drives and DOS / BASIC 1 995 . 00 


SINCLAIR 

ZXB1 Computer 43.43 

ZX Printer.. ...52.13 

16KRAMPOCH 26.04 

learning lab 17.35 

All Sinclair Softvuare available from 3.43 

BBC MICROCOMPUTER 

BBC Micro Model B 419.00 

Games Poddies 11.30 

1 4 " Colon r Monitor 250 , 00 

12" Monochrome Monitor 90,00 

Single Disk Drive .230.00 

Selection of business, educational, graphics & 

games software availabetrom 3,50 

Available from Birmingham, Manchester & 
Nottingham shops only. 

PRINTERS- IMPACT 

Anode* DP9500A 132 Cols. , 150CPS Matrix 
Printer with Graphics. 10, 12.5, 13,3, 16.4 

Chor/ln, Low Noise 1 150 00 

Anode* DPS 501 A 132 Cols, 150CPS Matrix 
Printer 10, 12, 15, 16.4 Char/In, Law 

Noise 1150.00 

Anode* DP96 20A 200CPS Printer, Low Noise, 
10,12,15, 16.4Chor/!n 100 CPS in Double 

Pass Enhanced Mode 1 250.00 

Anode* DP6000 Dual Mode Printer 132 Cols, 
150/ 180CPS Correspondence Quality, 
300/330CPS Draft and Graphics Mode. Diablo 

630 Protocol Emulation 1 950.00 

Epson MX80T/3Tractor only 60CPS . 349 00 

Epson MX80FT/3 FfiCtPOn and Tractor ... 389.00 
Epson MX1QQFT/3 Friction and Tractor 

100CPS 499.00 

Seicosha GP1O0A3OCPS, 80 COL 199,00 

Interfaces end cables for all popular micros 
available - contact your nearest shop. 

PRINTERS — DAISY WHEEL 

Diablo 620R025CPS 995.00 

Diablo 63QR0 1575.00 

Crown Ranter - Brother 1 9CPS 795.00 

Brother 8300 458.00 

NORTH STAR ADVANTAGE 

Itoo versatile desk top options to choose 
from featuring high quality business 
graphics with either 720Kb floppy or 
5Mb hard disk storage. 

From 2095.00 ex. VAT 


modular computer system on the market 
with built-in expandability - inside ond 

?«c!cp/m From 1895.00 ex. VAT 


COMART 
COMMUNICATOR 
Z80A MODULAR SYSTEMS 

Com on CRT 00 Communicator Micro 
Computer ■ Z80A Processor, 64K Byte Memory, 
Dual 5W' Floppy Diskette Drives each storing 
390K Bytes of Data. Dual Serial and Parallel 
Ports. 10 Slot SI 00 Bus. CP/M Version 2 

Included 1895.00 

Com art CP200 os CPI 00 except Dud 790K 

Byte Diskette Drives 2 T 95.00 

Com art CP500 as CPI 00 exce pt one 790K Byte 
Diskette Drive and one 5" Winchester Drive 
having 4 8M Bytes of Formatted Data . .2995 00 
Camart CP52Q as CPI 00 except one 790K Byte 
Diskette Drive and one 5" Winchester Drive 
having 1 9M Bytes of Formatted Data 3995 00 

COMART 

COMMUNICATOR 8086 
MODULAR SYSTEMS 

Comart CPI TOO Communicator Micro 
Computer' 6MHZ0O86 Processor, 120K Byte 
Memory with Parity, Dual 5V*" Floppy Disk 
Drives each storing 390K Bytes. Dual Serial ond 
Parallel Printer Parts. 1 0 Slot SI GO Bus inc. 

CP/MB6& MS-DOS 2295.00 

Com art CP T 102 CPI 1 00 with 256K Byte 

Memory 2445.00 

Comart CP1200 as CPI 1 00 except Dual 790K 

Byte Diskette Drives 2595.00 

Cumart CP1202 CPI 200 wilh 256K Byfe 

Memory 2745.00 

ComortCPISOGosCPl 100 except Single 790K 
Byte Diskette Drive and Si ngle 5" Winchester 
Hard Disk Drive having 4 8M Bytes of Formatted 

Dal a 3395.00 

Comart CPT502 CPI 500 with 256K Byte 

J Memory 3545.00 

Comart CPT52Q As CPI 500 except 5" 
Winchester Disk having 19M Bytes of Formatted 

Daia 4395.00 

Comart CP1522 CPI 520 with 256K Byte 
Memory 4545.00 


UPGRADE KITS 

Wide range of 8 to 16 Bit and floppy to 
hard disk upgrade kite available tor 
Communicator Systems 


COMART MULTI USER 
CONFIGURATIONS 

Comart CP5O0/M CP500 Communicator 
System with 256K Byte Memory and 6 Serial 
Interfaces, includes CP/ M and 

MP/Mll 3995 00 

Comart CP52Q / M CP520 Communicator 
System with 256K Byte Memory and 6 Serial 
Interfaces, Includes CP/M and 

MP/Mll 4995,00 

Comart CP1525M CPI 520 Communicator with 
a total of 512K Byte Memory and 1 0 Serial 
Interfaces. Includes CP/M86 and 
MP/MBG 5995.00 

COMART SUBSYSTEMS 

Comart CB2D0 Cartridge lope Back-Up 

Subsystem for Hard Disk 2495 . 00 

Comart HD200 8" Hard Disk (18M Byte) 
Subsystem (including HD1 0 

Controller) 3895.00 

Comart HD520 5" x 20M Byte Hard Disk 
Subsystem (requires HDCONT or can be odded 

toaCP520orCP1520) 1995.00 

Comart HD522 Dual 2QM Byte Winchester Hard 
Disk Subsystem (requires 

HXONT) 3495.00 

Comart HDCONT Winchester Disk Controller for 

2, 20MByte Drives 595.00 

Carnet! FDSOQ 8" Floppy Single Disk Drive 
Subsystem; Single Sided, Single Density IBM 

3740 Compatible (requires C-IFDC) 995.00 

Comart FD602 8" Floppy Dual Disk Drive 

Subsystem... 1495.00 

Comart MP/MSUB Hardware & Software to 
Upgrade Communicator to MP/M Includes 
MP/M, two 48K Byte CRAM 48 Memory and 
4SIQ Seriall nterface Card 11 50.00 

S100 BOARDS 

Comart CHAM64 64K Byte Dynamic RAM with 

Bank Select 200.00 

Comart CRAM 46 48K Byte Dynamic RAM with 

Bank Select 180.00 

Comart CRAM256 256K Byte Dynamic RAM 
with Parity. 8 tmdl 6 Bit Data. IEEE696 
Compatible. Also supports 8 Bit Bonk 

Switching 550.00 

Comart CRAM 128 128K Dynamic RA M with 
Parity, 8 and 16 Bfi Data, JEEE696 Compatible. 
Also supports 8 Bit Bo nk Switching ....... 400 .00 

Comart C CfttlSS 8086 Processor Card, with 
Dual Serial and Parallel Ports. Monitor in 8K 

EPROM and 4K RAM. .........300.00 

Comart C-IFDC Intelligent Diskette Drive 

Controller with Z80A Processor 295.00 

Comart C-CPU Z80A system Processor Board 

incl 2 Serial/1 Parallel Port 200 GO 

Comart 4SI0 4 Channel Synch /Asynch Interface 

Board ..250.00 

Dual Systems GLK24 Battery Supported Real 

Time Calendar Disk 295 .00 

Dual Systems C MEM 32 32K CMOS Battery 

Su pported Memory 1195.00 

Duat Systems CMEM1616K CMOS Battery 
Supported Memory 895.00 

CROMEMCO 68000/Z80A 
SUPER MICRO SYSTEMS 

Cromemco CS1D2E System 1 including Dual 
390K 5" Floppy Disks. DPU, MCU, 256MSU 
and 16 FDC Cards in 8 Slot SI 00 Card, Table 

Top Enclosure 3620.00 

Cromemco CS1D5E as CSl D2E but with 51 2 

M5U .. 4280 00 

Cromemco CS1HD2E System 1 including Single 
390K 5" Floppy Disk, 5,5M Byte 5" Winchester 
Disk, DPU, MCU, 256MSU, 16FDC, 

WD12 .5595.00 

Cromemco CSl H D5E as CSl HD2E but with 
512MSU 6255.00 




PRICES EXCL VAT 

Cromemco CS3D5E System 3 including Dual 
1 2M Byte Floppy Disk Drives, 21 Slot Card 
Cage, DPU, MCU, 51 2MSU, 16FDC . . . .6585.00 
Cromemco CS3HD5E as CS3D5E but with 5" 
5.5MBWinchesterDi$kondWDl 8230,00 

CROMEMCO Z80 
COMPUTER SYSTEMS 

Cromemco CS-lH System One including ZB0A 
Processor, 64K Memory, 39QK Byte 5" Floppy, 

5 . 5M Byte 5? Winchester Disk a nd VDU / 

Printer Interfaces . , , 4595 . 00 

Cromemco CS-1 8 Slot S100 Bus. Computer 
System One, with Z80A Processor, Dual 5" 
Diskette Drives, 64K Memory, VDU/ Printer 

J£f * 2630.00 

Cromemco CS*2 21 Slot SI 00 Bus, Computer 
System Two, ZSOA Processor, Dual 5" Diskette 
Drives, 64K Memory, VDU/Printer Interfaces 

(19* Rack Mount) 3095.00 

Cromemco C5-32I Slot Si 00 Bus. Computer 
System Three: ZSOA, 64K Memory, Dual High 
Speed 8" Diskette Drives{l . 2M Byte each), 
VDU/Prinier Interfaces (19" Rack 

Mount) 4495.00 

CromemccZ-2H 12 Slot S100 Bus. Hard Disk 
Computer System with Z8GA Processor, Dual 5" 
Diskette Drives, 10M Byte Winchester Drive, 64K 

RAM & VDU / Printer Interfaces .6585.00 

Cromemco 2-2H/GS Cromemco Graphics 
System based on Z-2H, together with additional 
Dual Ported 96K Byte Video Memory, High 
Resolution Graphics J/F and Bit Pad interfaces 
SDQSond SGS Software Included 8560.00 

CROMEMCO GRAPHICS 
OPTION 

Cromemco SDi High Resolution (754 * 482) 

Colour Graphics Interface Board 595.00 

Cromemco 48KTP 48K Byte Dual Port Graphics 
Memory 755. 00 

VDU’S& MONITORS 

Co mort WYTOO Visual Display Terminal, Green 
Display, 24 x SO and Status Lines, Detached 
105 Key Keyboard with Numeric Pad, Function, 
Cursor and Editing Controls, Swivel and Tilt 

Display , 675.00 

Voikercraig 4404 ,595.00 

VofkWCraig4404WS ,..695.00 

Cromemco RGB14LR High Resolution Colour 

Monitor 1395.00 

12" Green Screen Monitor 99. DO 

BUG - BYTE SOFTWARE 

All Tapes Available For Acorn, VIC, BBC, ZX81 . 
Spectrum. Gail for availability. 


BOOKS 

toy wide rcnfle el computer books 
stocked at all shops. 


DISKETTES 

ittrtXMh 5% " Single Sided, Single 

Density 1.70ea 

tfabash 5'/. " Single Sided, Double 

density 2l3eo 

>ysan 5 %" Double Sided. Double 

Density. 3,90ea 

Tyson 8" Double Sided r Double Density 4 40ea 
ull range of 5 ’A" & 8" Diskettes in stock 

CP/M SOFTWARE 

ACCESS MNGR Digital Research Programming 

Fool 186.00 

ANIMATOR Microfacus Programming 

Tool 225.00 

BASCOM Microsoft BasicCompller ,227 ,46 


■ System spotuw r 

^."ssasJSJESm . 


BASIC-80 Microsoft Basic Interpreter 205.27 

BAZIC Micromikes Basic Language 1 20.00 

BSTAM BYRQM Software Communications 
Package between CP/M based machines Boih 

machines require BSTAM 1 15.00 

BSTMS BYROM Software Communications 
Package. A commercially orientated, TTY 

Emulation Facility far CP/ M Systems 1 1 5.00 

BT-8Q Digital Research Programming 

Tool 126.O0 

CALCSIAR Micropro Financial Planning/ 
Budgeting, Electronic Spread Sheet 

Package 90.00 

CARDB0X Caxfan Fast Stare and Search 

System 155, GO 

CB80 Digital Research Basic Compiler, . .31 4 .00 
CBASIC Digital Research Basic Language 94,00 
DBAS 1C / 86 Digital Research Baste Language 

for 16 BIT Micro's (CP/M 86) 204.00 

CIS CO BOL Microf acus COBOL Lon guage425 . 00 
COBOL TRAIN Mjcrccoi Training Package for CIS 

COBOL .....350.00 

COBOL-80 Microsoft COBOL Compiler. 421 .63 
CP/M Di gital Research Operating System 9 4 . 00 
CP/ M for SBC Digital Research Operating 

System 1 26.00 

CP/M-B6 Digital Research Operating System for 

16 Bit Micro's ,...157.00 

GP/M-86 DISPWR Digital Research Operating 

System 204 QO 

CP/M-86 + CB86 DW Digital Research 

Operating System + Language 350.00 

CP/ NET Digital Research Networking Operating 

System 126.00 

CPF1LT Jarogate Operating System 

Simulator 5 5. GO 

DATASTAR Micropro Database Package . 1 75, QO 
DBASE II Ashton Tate Relational Database + ZIP 
(ZIP is a Screen and Printout Form Writer for 

DBASE 11) 435.00 

DE5PO0LDR Utility ...31.00 

DISPLAY MNGR Digital Research Programming 

Tool ...251.00 

EDIT-80 Microsoft Editor 72,12 

EXTEND JaragateUtility 55 00 

Ftlf SHARE MiCrOfOCUS Utility 250.00 

FILE STAR Microsec's Disk Reformatter CP/M to 
IBM, DEC, Motorola and Intel Formats ... 1 95 GO 

F MS-80 DJR Assoc, Database /FM 650 CO 

FMS-81 DJR ASSOC. Database/ FM 350.00 

FMS-82 DJR Assoc, Database/ FM 350.00 

FORMS 2 Microfocus Table Maker. Useful with 

CIS COBOL 110.00 

FORIRAN-80 Microsoft FORTRAN 

Compiler 288.48 

GBS 8ytesoft General Business System , ,81 0,DQ 

l Si Bytesott Accounting Package Ill 0.00 

ITC CP/M Intelligent Terminals Corporation 
CP/M Operating System for Cromemco . ,21 5 .Q0 

KSAM60 EMS Database 350.00 

UNK-80 Digital Research Programming 

Tool 63.00 

MAC Digital Research Programming 

Tool... .. 57.00 

MACRO 80 Microsoft Macro Assembler 116,50 


MAILMERGE Micropro Wardprooessina 
Enhancements link with WORDSTAR ... 1 45.00 

MARS Sapph ire Business Syslem 400 , OQ 

MICROSTATEcosoft Statistics Package . 195.00 
MILESTONE Organic Software Critical 

Path Package 225,00 

MP/M It Digital Research Multi-User Operating 

System 283.00 

MP/M 86 Digital Research Multi-User Operating 

System far 16 Bit Systems 409 GO 

MSORT Microsoft Sort Utility 83.21 

PASCAL Ml + &SPP Digital Research Pascal 
Language with Speed Programming Tool 314.O0 
PASCAL/ MT + Digital Research Pascal 

Language 22Q.0Q 

PASCAL/ MT + 66 Digital Research Pascal 

Language for 16 Bit Systems 377. QD 

PEACHTREE Sasic Accounting System 

per module 325, GO 

PEACHTREE Business Management System 

per module .600.00 

PERSONALPEARLPearf Data Base/ FM . 185 00 
PLANNERCALC Comshare Financial Planning 

Package 39. DO 

PL/l-80 Digital Research Language. . . . 31 4.00 
REFORM/DEC Microtech Disk Reformats CP /M 

ta and from Dec 120,0Q 

REFORM /IBM Microtech Disk Reformatter 

CP/Mtoand from IBM 120.00 

RMAC.UNK Digital research Programming 

Tool, 126.O0 

SID Digital Research ProgrammingTool . ,50,00 
StD-66 Digital Research Programming 

TOO! 94,00 

SIM 2 2 Wheatcroft Hards Operating Systems 
Simulator CP/ M Simulator for CROMIX 

Version 1 1 55. Q0 

SPEUSTAR Micropro Proofreading Utility to link 

With WORDSTAR 145.00 

SUPERCALC Sorcim Financial Planning/ 
Budgeting Electronic Spread Sheet 

Package 1 9D.00 

SUPERSORT MicroPro Sort Utility 145 00 

SUPERVYZ Epic Application Control 86.00 

1/ MAKER II Lifeboat Associates Financial 
Planning / Budgeting Electronic Spread Sheet 

Package 195. GO 

W/S TRAINING Micropro Training Guide for 

WORDSTAR 17.00 

WORDSTAR Micropro Wordprocessing 

Package 295.00 

WORDMASTER-66 Micro Pro W/P 

Package 90, DO 

WP WORKSHOP MAC Lid Training Guide for 

WORDSTAR or MAILMERGE. 75.00 

XI 802 Avocet Gross Assembler 1 30 , GO 

X3870Avocer Cross Assembler 13Q.O0 

X6502 Avocet Cross Assembler 13O .0O 

X6800AvocetCross Assembler 130,OO 

X8048 Avocet Cross Assembler 130,00 

XBASlCXitan Language. 185.00 

XCOPYXiton Utility 50,00 

X CP/ MXiian/DR Operating System 11 8.00 

XLT86 Digital Research Programming Toot 94 GO 
ZSlD Digital Research ProgrammingTool , 63.00 


Prices include configuration on machines 
supplied by ourseives. We are totally committed 
lo after sales service and future support. 


CROMEMCO SOFTWARE 
FOR 68000/Z80A SERIES 

Cromemco CRO-D Cromix (Multi-User/ Multi 
Tasking) Unix Based Operating System . . .395.00 

Cram emco FOR- D Fortran 77 395 . GO 

Cromemco PAS-D ISO Pascal 395 GO 

Cromemco ASM-D 68OO0 Macro 

Assembler 395.00 

Cromemco STB-D 32K Structured 

BASIC @ 395.00 

Cromemco CCC-DC-Compiler© 395. GO 

Cro m emco COB -D Cabal Compiler @ . . 395 . 00 
Nate: Ail 68000 Languages (Suffix D) require 
Cromix (CRO-D), All Software is available on 5" 
or 8" Floppy Disks - Please Specify. 

@ = Availability early '83 

CROMEMCO OPERATING 
SYSTEMS 

Cromemco CROMIX Multi User/Multi Tasking 
Unix Based Operating System (Z8DA 

Systems) 395.00 

Cram emco KS AM KSAM File Management for 
CROMIX (Z80A) ,195.00 

CROMEMCO LANGUAGES 
(Z80A) 

Cromemco FDB16K BASIC Interpreter, . . 1 30.00 

Cromemco FDF Fortran IV Compiler 195 DO 

Cromemco FDCCobol Compiler 395 GO 

Cromemco STB 32K Structured BASIC (includes 

KSAM) 130.00 

Cromemco FDR RATFOR- Rational Fortran IV 

Compiler & Pre ■ Processor . . 260 . DO 

Cromemco FDA Z80 Macro Assembler . . 195.00 
Cromemco CCCC Compiler (Requires 

Cromix) 395.00 

Cromemco RPG RPGII Report Generator, 395. GO 

Cromemco LSP USP List Processor 26O.0O 

Cromemco COL Overlay Link Editor 260. GO 

Cromemco 1DSLO.P. Development 

Software ..... .395,00 

Cromemco CDS Diagnostic Systems 

Software 130,00 

All software is avail abl e on 5" or 8" 

Diskettes - please specify. 


ALL PRICES EXCLU SIVE OF VAT 

* Barclaycord Vtaci ft Access I f A 
cords taken in payment . 

* Shop opening hours 9 - 5.30, check 
individual shops for details of Saturday opening 
times. 

' Phone Mall Orders accepted. Please contact 
nearest shop for P.P. & Delivery Rates. Regret 
naC.O.D. 


* Some items may be subject to a dollar 
surcharge if the dollar exchange rate changes 
more than 5 cents. Prices will be adjusted m line 
with the rate prevailing at the time of purchase. 

* Prices subject to change without notice 

E, & 0,E. and are valid for the cover date life of 
This magazine. 

‘Whilst we cany a vast range of stock, we 
cannot guarantee that every advertised item will 
be available in each shop. 

' All goods are new and include factory warranties. 
‘ No refunds on opened software, 

* Orders from Government Depts. & Colleges etc. 
welcome. 

* Leasing & HP facilities available - apply for 
written details. 

‘Detailed prices 
available on 
request. 





the BITE SHV 


Your Specialist Computer Centre 


LONDON 

The Byteshop 
324 Euston Road NW1 
Tel: 01-387 0505 

BIRMINGHAM 

The Byteshop 
94-96 Hurst Street 
Tel: 021-622 7149 


GLASGOW 

The Byteshop, Magnet House 
61 Waterloo Street 
Tel: 041-221 7409 


NOTTINGHAM 

The Byteshop 

92A Upper Parliament Street 
Tel: 0602 40576 


MANCHESTER SOUTHAMPTON 

The Byteshop Also at XFTAIN Systems 

IT Gateway House, Piccadilly, 23 Cumberland Place 

Station Approach Tel: 061-236 4737 Tel: 0703 334711 

Members of the ^ Comart Group of Companies 

• Circle No, 123 
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compuTgR product: 


, INTERNATIONAL LTD. 


ANTHONY ASHPITEL 
TYPING MASTERS 


BASIC VERSION 
BUSINESS VERSION 


50 

125 


BYROM SOFTWARE 


B ST AM- Utility to link one micro- 
comp u ler to a nol her also using B ST AM 
BSTMS— UHIity lo link a micro to a mini 
Or mainframe 


112 

112 


7 

13 


CP/M USER LIBRARY 


51 Volumes— Price per volume 


6 disc (one volume per disc} 

5 


5‘ disc (one volume per 2 discs} 

ID 


Index 


2 

DIGITAL RESEARCH 

ST-80 

165 

24 

CBASIC v 2.08 

75 

16 

CB-80 1.3 

312 

21 

CP/M86 

171 

32 

CP/M 2 2 

103 

24 

CP/NET 

126 

16 

DBS POOL 

31 

7 

MAC 

52 

16 

MP/M 1.1 

130 

21 

MP/M 2.0 

268 

35 

PASCAL MT 

206 

24 

PASCAL WIT WITH SPP 

297 

35 

PASCAL MT US SOURCES 

129 


PASCAL MT’ SPP ONLY 

147 

12 

PL/ 1-80 

315 

32 

SID 1.4 

50 

16 

TEX3.0 

65 

16 

XLTBG 

94 

8 

ZSID 1.4 

65 

16 


ELECTRONIC ACCOUNTING 
SERVICES 


LINEAR & GOAL PROGRAMMING 


FOX & GELLER 


GUICKSCREEN FOR DBASE II 
QUICKSCREEN FOR CBASiC/CBI 
QUICKSCREEN FOR MSA SIC 
QUICKCODE FOR DBASE-11 


103 

103 

103 

1B2 


14 

14 

14 

21 


GRAM BUSINESS 
SYSTEMS LTD. 


DISK REV 
D1SKLENE 
DISKORG 
DISK ED-2 

DISKTOOLS-1 (DiSKREV 4DISKGRG) 
DISKTOOLS-2 (DISKTOOLS-1 & 

DISK ED -2) 


65 

40 

SO 

65 

90 


6 

3 

15 


ORDER INFORMATION 


When ordering CP/M software please specify ihe format you 
require. AH software Items are subject lo VAT. Manuals, when 
purchased separately, are not subjecl to VAT. Please add 
£3.75 (plus VAT) lor postage and packing for the llrsi ilsm 
purchased, and then E1.0Q tor each ex |ra item. For overseas 
please add £€.50 per ilem and Ihen El .50 for each extra ilem 
required. Most software in this adverli&emenl is available 
Iron $lock and a 72 hour return service Is thereby olfered on 
most prepaid orders. These details and prices are atl current 
asol November 1932 * Dur prices reflect an exchange rate ol 
U.S. £1.7 lo £1.00. (Telephone al llmeol purchase lo confirm 
latest prices.) All payments must be in Slerling and drawn 
against a U K. bank. 

MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. 
Cheque, Postal Order. I MO, Access or Bare I ayca rd/Visa 
number to Microcomputer Products Internal i on al Lid,. Room 
PC. 11 Cambridge House. Cambridge Road. Barking, Essex 
1G11 BNT 


SOFTWARE FOR CP/M COMPUTERS 


Software Manual 
& Manual Only 


Software Manual 
& Manual Only 


Software Manna 
& Manual Only 


INFORMATION UNLIMITED 


MICROSOFT INC. 


WHATSIT (Database Management 
System) 


KLH SYSTEMS 

Spooler Idr CPM systems v3.0 02 

MAGIC CIRCLE SOFTWARE 


BASIC. SO 5.21 
BASIC Compiler 5.3 
FORTH AN-00 3 44 
COBOL-BO 4.60 
M/SORT 1.012 
EDIT-80 2.02 
MACRG-00 3.43 
MULISP 2.12 
MUMATH 2.12 


216 

241 

306 

447 

66 

76 

124 

124 

153 


CPM SIM 

141 


MICRO-AP 

SELECTOR- V 16 

324 

29 

MPI LTD. 

forth 

85 

23 

PAYROLL 

500 

15 

SALES LEDGER 

200 

15 

PURCHASE ledger 

200 

15 

NOMINAL LEDGER 

200 

15 

INCOMPLETE RECORDS 

1200 

20 

MATHS PACK 

120 


STATS PACK 

120 


MICROFOCUS 

CES COBOL v 4.5 

425 

25 

FORMS 2 

110 

10 

ANIMATOR 

225 

25 

FlLESHARE 

250 

20 

MICROLOGY 

FTNUMB (FORTRAN -80 RENUMBER 
& REFORMATTER) 

so 


MICROPRO INC. 

WORDSTAR 3.0 

294 

45 

MAIL MERGE 3’D (requires WordStar) 

88 

12 

SPELLSTAR 12 (requires Wordstar) 

147 


WORDSTAR TRAINING MANUAL 


21 

WORDSTAR CUSTOMIZATION NOTES 

59 


WORD-MASTER 1 7A 

88 

26 

TEX-WRITER 2.6 

44 

20 

SUPER SORT 16 

147 

26 

DATASTAR 1 101 

206 

29 

DATASTAR CUSTOMIZATION NOTES 

59 


CALCSTAR 1,2 

176 

29 

APPLE VERSIONS 

WORDSTAR 3,0 

221 

44 

MAlLMERGE 3.0 (requires Wordstar) 

74 

12 

SPELLSTAR 1,2 (requires Wordstar) 

its 


DATASTAR 1.1 01 

174 

29 

SUPERSORT 1.6 

lie 

26 

CALCSTAR 1,2 

115 

29 

MICROTECH EXPORTS 

REFORMATTER CPM^+IBM 

147 

2Q 

REFORMATTER CPM^DEC 

147 

20 


OSBORNE & ASSOCIATES 


ACCOUNTS PAYABLE A 
ACCOUNTS RECEIVABLE 
GENEFtAL LEDGER 


50 

50 


15 

15 


PHOENIX SOFTWARE 
ASSOCIATES 


PLINK — Disc Id disc link loader 
PA SM— Macro Assembler 
PEDIT— Line editor wilh Macros 
BUG— Very powerful debug 
POEVELOP Package wilh all the above 
PLINK — 2 Overlay Link Loader 


85 

85 


85 

227 

218 


IS 

18 

IS 

18 

39 

18 


SAPPHIRE SYSTEMS LTD. 


STRUCTURED SYSTEMS 
(All converted to UK Standard) 


SALES LEDGER 
PURCHASE LEDGER 
NOMINAL LEDGER 
STOCK CONTROL 
LETTERICHT 

analyst 

(File man ago men I Reporting System) 
NAD (Name and Address selection 
system) 

OSORT 


SUPERSOFT INC. 


DIAGNOSTICS 1 
TERM 


SYNTAX SOFTWARE LTD 


CP/M TUTOR 


TDL SOFTWARE 
(Technical Design Labs) 


BUSINESS BASIC 

ZTEL (Text Editing Lang.) 

LINKER 


350 

20 

350 

20 

350 

20 

350 

20 

112 

13 

147 

13 

65 

13 

65 

13 

53 

11 

85 

X 

8 

55 


60 


35 


35 



* 


ATTENTION 
ALL TORCH 
USERS! 

ALL OUR 
SOFTWARE 
IS 

AVAILABLE 
IN TORCH 
FORMAT 


* 


NEW PRODUCTS 
For CP/M -86 


For CP/M -80 


ANTHONY ASHPITEL 
TYPING MASTERS 


ASHTON-TATE 

d BASE-FI V ?.3B 


MICROFOCUS 


MICROFOCUS 


COflAL-S* 

LEVEL.? COBOL 
LEVEL ? FORMS ? 
LEVEL- ? ANIMATOR 


CIS COBOL 
FORMS ? 
ANIMATOR 
LEVEL-? COBOL 
LEVEL-? FORMS’? 
LEVEL-? ANIMATOR 


MICRO INTEGRATION 


eiSYwc eoH3?flb 
bisync Husnu t as cat) 

BISYNC £0/1? H (BSC| 
BISYNC atf'HASP 


SAPPHIRE SYSTEMS 

mars »s ?s 


MICROPRO INC. 


For IBM PC-DOS 

MICROPRO INC. 


WORDSTAR 

MAILMERGE [Require* WQRDSTAflJ 
£PEU$TAFr (Riqulru WORDSTAnS 


ORGANIC SOFTWARE 

MILESTONE « 

PEARL INTERNATIONAL 


M 

IEDIA AN 

D 


Cromemco Syslem 2 DD/SS 

RX 

IMSAI VDP-80 

Al 

Na scorn /Lucas 

ni 

SD Systems 5.253n 

R3 


CSSN Backup 

T1 

Industrial Microsystems 5000 

RA 

NCR 0146/9010 

Al 

SD Systems 8 in 

Al 

FORMATS 



Cyfer 8 

A1 

Industrial Mlorosyslem$ 8000 

Al 

NNC-80 

Al 

Sharp MZ-80B 

R9 





Data point 155072150 

Al 

Intel MDS SD 

Al 

NNC-80W 

Al 

Sharp PC-3201 

RS 

Alios 


A1 

Dec VT 180 55DD 

RV 

Intertec Superbrain SSDD 

RK 

North Slar Advantage 

P2 

Shelton Signei 

RK 

APPLE CP/M-80 13 Sec lor 

RG 

Della Systems 

Al 

Intertec Superbrain CD 

RS 

North Slar Horizon SSSD 

PI 

Spacebyte 

Al 

APPLE CP/M-80 16 Sector 

RR 

Dynabyte DB8/4 

Al 

ISC inlercolor 8063/8360/0963 

Al 

North Slar Horizon SSDD 

P2 

Tarbell 8ln 

Al 

Black hawk Micropolis Mod II 

02 

Exidy Sorcerer ■ CP/M-80 

Q2 

ITT 3030 OSDD 

R1 

North Star Horizon QD [MPI CP/M) P3 

TEI 8ln 

Al 

British Micros MlmJ 


RK 

Exidy Sorcerer - Exidy CP/M-80 8 A1 

Mlcromalion 

Al 

North Slar Horizon OD 


Tele video DSDD 

S5 

Calllornta Computer Sys s In 

A1 

EXO 

At 

Micropolis Mod II 

02 

(Other CP/M) 

P2 

Torch 

N2 

CDS Versatile 4 


02 

Gemini Galaxy 1 

Nl 

Morrow Discus 

Al 

Nylac Micropolis Mod II 

Q2 

Toshiba T200 DSDD 

SF 

Columbia Data Products 8 in 

A1 

Heath H8 H47 

Al 

Muslek 

Al 

Osborne-] 

HP 

TRS-80 Model! - Shuffle- 


Comart Communicalor CP50 

P2 

Hewlell- Packard 125.8ln 

At 

Multi-Tech 1 

Q2 

Pertec PQC 2QG0 

Al 

hoard Bin 

Al 

Comart Communicalor CP100 

P2 

IBM PC-DOS SSDD 

Cl 

Multi-Tech 2 

02 

Rade 1QC8 SSDD 

RL 

TRS-80 Model! 11 

Al 

Comart Communicalor CP2O0 

P2 

IBM PC-DOS OSDD 

C2 

Micromation 

Al 

Bade 1800 DSDD 

RM 

Vector MZ 

02 

Contact Communicalor CP50Q 

P2 

IBM CP/M-86 SSDD 

D3 

MicropdlEs Mod II 

Q2 

Rair Black Box 

RE 

Vector Systems 2800 

Al 

Compal-aO 


02 

IBM CP/M -66 DSDD 

C4 

Morrow Discus 

Al 

Research Machines 5. 25 in 

RN 

Vector Systems B 

02 

CPT 5000 


A1 

ICL-PC 

RE 

Mustek 

Al 

Research Machines 8in 

Al 

Vector VIP 

02 

Cromemco System 3 


A1 

rCL DRX Series 

Al 

Na scorn (Gemini Drives 5SSP) 

R3 

Hobotron 5'' 

N3 

Xerox 820 5. 25 hr 

SG 

Cro 

memco System 2 

SD/SS 

R6 

ICOM 3712 

Al 

Na scorn (Gemini Drives DSSD) 

R7 

Robot ron 8" 

Al 

Xerox 820 8 in 

At 


ROOM PC, 11 CAMBRIDGEHOUSE, CAMBRIDGE ROAD, BARKING, ESSEX, IG118NT, ENGLAND 
Telephone: 01-591 6511 Telex: 892395 


QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE 




HELPFUL BOOKS: 


We have a wide range of books, sel- 
ected to support our comprehensive 
list of software. Four books which 
may Interest you are: 

CP/M User Guide Ell .10 

The CP /M Handbook with MP/M El 2.1 0 

CP/M Primer El 0.95 

Mastering CP/M £12,95 


MAIL 

ORDER 

TELE- 

PHONE 

CREDIT 

CARD 

ORDER 

* VISfT * 


Trade 

Enquiries 

Welcome 


mORE GOOD REASONS 
TO RING 01-5916511 


CP/M Tutor 


DISKTOOLS 


DisktooJs are a family of soph- 
isticated programs designed to 
support CP/M based systems. 
The family consists of the Disk 
Reviver (DISKREV) * A simple to 
use program for recovering 
erased or corrupted files from 
disk - anyone who has had files 
erased or made unrecoverable by 
system failures will know how 
useful DISKREV can be! 


The Disk Organiser 
(DISKORG) 

This reorganises the files on a 
disk to present the most efficient 
usage of disk space. A detailed 
manual is supplied with this. 


The DISKLENE 

This examines all of the disk 
surface and assigns the bad 
areas to a special file. Any user 
who has had to discard potential- 
ly usable disk because of media 
surface faults will appreciate the 
savings this can make. 


The Disk Edit 1 1 
(DISKEDIT 11) 

This is a powerful tool* allowing 
modification of any byte in any 
sector on the disk surface. It has 
many uses ranging from being 
able to examine and restore 
erased files to edit corrupted files 
or directory entries. 


s you can see, this set of programs will prove to Pe a useful 
id valuable asset to any users range of software. 


ie CP/M TUTOR is an interactive tutorial designed to teach 
ni all about CP/M and your computer. You need have no 
revious computer experience or knowledge to use this 
ainer. 


be tutorial will run at your own speed. There are compre- 
snsive help messages if you get stuck, as well as a question 
id answer session at the end of each section. If you get the 
iswers wrong, the computer will give you a hint. 


bis tutorial is Invaluable for anyone who wishes to under* 
:and how to make the best use of CP/M, and thus make the 
lost of their computer. 


• Circle No. 124 



THE NEW COMMODORE 64 

The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours, hi-res graphics. 
320 x 200 pixels, 40 columns by 25 lines, Z80 micrc 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever 

(AF56L) Only £339.0C 


If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.0. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer. Cash Price £169.99. Credit terms: £16.99 
down then £1 7 per month for nine months: Total £1 69.99. 
Credit quotations on request. 


DRAGON 32 


fir 1 I |,| | 1 



The amazing new British com- 
puter with a full-travel standard 
keyboard, a 16-bit microproces- 
sor, 32K RAM fitted (expandable 
to 64K and later to 256KII), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron- 
ics-type), joysticks are available 
and it's incredible value for 
money. (AF57M) 0nly£199.50 


THE AMAZING ATARI COMPUTERS 


4 Consoles Available: 

Atari 400 with 16K RAM (AF36P) 

£249.95 

Atari 400 with 48K RAM (AF37S) 

£319.00 

Atari 800 with 16K RAM (AF02C) 

£499.00 

Atari 800 with 48K RAM (AF55K) 

£440.00 

★ All above with BASIC 8t handbooks 


Other hardware: 

Cassette Recorder 
Disk Drive 
Thermal Printer 
Epson MX80T Mk III 
Epson MX80F/T Mk III 
Printer Interface for 400 
Printer Interface for 800 
Interface Module 
Versawriter 
16K RAM Module 
48K RAM Module for 400 (AF44X) £125.35 
48K Upgrade for 400 (AF45Y) £75.00 

Floppy Disk (YX87U) 

Le Stick (AC45Y) 

Joystick Controllers (Pair) (AC37S) 

Paddle Controllers (Pair) (AC30H) 


(AF28F) £50.00 
(AF06G) £299.95 
(AF04E) £265.00 
(AF38R) £399.95 
(AF40T) £447.35 
(AF41U) £59.95 
(AF42V) .£59.95 
(AF29G) £135.00 
(AF43W) £199.95 
(AF08J) £55.00 
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£2.50 
£24.95 
£13.95 
£13.95 

For full details ask for our hardware leaflet (XH54J) SAE appreciated 
JOIN THE U K. ATARI COMPUTER OWNERS' CLUB 

An independent users' group. Four issues of the club magazine for only £3 00! Address your subscription to Ron. 
issue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration a 
games programs and lots more Issue 2 featured a tutorial on player/ missile graphics, an article about graphics on computers 
selection of members' contributions to the program library and much more. 


THE FINEST SELECTION OF ATARI SOFTWARE 


Teach Yourself Programs 


Conversational French 
Conversational German 
Conversational Spanish 
Conversational Italian 
Touch Typing 
States & Capitals 
Euro Countries & Capita 
Kids 1 (3 Programs) 

Kids 1 <3 Programs) 

Kids 2 (3 Programs) 

Kids 2 (3 Programs) 

Learn Programming 

Invitation To Programming 
Invitation To Programming 
Invitation To Programming 
Basics Of Animation 
Basics Of Animation 
Player Missile Graphics 
Player Missile Graphics 
Display Lists 
Display Lists 
Honz Vert Scrolling 
Hon* /Vert Scrolling 


-5C-16K YG44X £39 95 
-5C-16K YG45Y £39 95 
5C 16K YG46A £39 95 
-5C- 16K-YG47B £39 95 
-2C-16K YG49D £15 95 
-1C-16K-YG56L £9 95 

-1C 16K YG57M £9 95 
-1C 16K BGOOA £9 95 
1D-24K BG01B £9 95 
-1C 16K-BG02C £9 95 

ID 24K 8G03D £9 95 


1 1C 8K YG43W £15 95 

2 2C-8K-BQ67X £22 96 

3 2C 8K BQ68Y £22 95 
-1C 16K-BQ57M £11 95 

ID 24K BQ58N £11 95 
1C-32K-BQ59P £1895 
1D-32K BQ60Q £18 95 
-1C-16K B051F £1 1 95 
-10-24K BQ52G £11 95 
1C 16K B053H £11 95 
-1D-24K BQ54J £11 95 


Page Flipping 
Page Flipping 
Sounds & Music 
Sounds & Music 
Tricky Tutorials 
Tricky Tutorials 


-1C-16K-8Q55K £11 95 
1D-24K 0Q56L £11 95 
-1C-16K BG04E £11 95 
10-24K BG05F £11 95 
-3C 32K-BG06G £59 95 
-30 32K BG07H £59 95 


Business Programs 

VisKalc ID 32K YL39N £119 95 

Atari Word Processor - 1C&3D 48K -YG42V £99 95 
Text Wizard 10 32K -BQ99H £69 95 

Mmi Word Processor -1C 3?K BG08J £1195 

Mini Word Processor ID 32K-8G09K £11 95 

Calculator ID 24K-YG50E £16 95 

Graph lt -2C 16K YG51F £13 95 

Statistics ldfh6K YG52G £13 95 

Personal Financial Management 

3D 32K-BQ6SV £49 00 
Mortgage & Loan Analysis 1C 16K-BQ66W £1395 
Bobs Business 1C-32K-BG11M £9 95 

Bob s Business ID 32K 8G12N £9 95 


Adventure Games 

Galactic Empire 1C-32K-BQ140 £14 95 

Rescue At R.gel 1C 32K.-B021X £22 45 


Rescue At R.gel 1D-32K-BQ80B 

Datestones Of Ryn -1C 32K-BQ22Y 

Datestones 01 Ryn ID-32K-BQ82D 

Star Warrior -1C-32K-BQ24B 

Star Warrior ID 32K-BQ79L 

Invasion Orion 1C-24K BQ23A 

Invasion Orion -10-32K-BQ81C 

Star Trek 3 5 -1C-32K-BQ1 5R 

Star Trek 3 5 1D-40K-BG260 

Crush. Crumble & Chomp 1C -32K-BQ83E 

Crush. Crumble & Chomp -ID 32K-BQ84F 

Mission Asteroid -1D-40K-8Q91Y 

Wizard & The Princess -1D-40K-BQ25C 

Ulysses & The Golden Fleece 


20 40K-BQ92A 
Zorkl -1D-32K-BQ94C 

Zorkll ID 32K-BQ95D 

Al. Baba & The40Thieves ID 32K-BQ78K 
Temple Of Apshai (Part 1) - 1C 32K B085G 
Temple 01 Apshai (Pan 1| ID 32K -8Q86T 
Upper Reaches Of Apshai (Pari 2) 

1C-32K-BQ87U 


Upper Reaches Of Apshai (Part 2) 

1D-32K-B088V 
Curse 01 Ra (Part 3) 1C-32K-BQ89W 


£22 45 
£14 95 
£1495 
£28 95 
£28 95 
£1895 
£18 95 
£14 95 
£18 95 
£22 45 
£ 22 45 
£17 19 
£21 79 

£20 64 
£ 29 95 
£29 95 
£27 95 
£28 95 
£28 95 

£14 95 

£14 95 
£14 95 


Curse Of Ra (Part 3) 
Analog Adventure 
Adventure Land 
Pirates Adventure 
Mission Irnpossble 
Voodoo Castle 
The Count 
Strange Odyssey- 
Mystery Fun House 
Pyramid Of Doom 
Ghost Town 
Savage Island I 
Savage Island II 
Golden Voyage 
Soltporn Adventure 
Oeadlme 

The Shattered Alliance 
The Battle 01 Shiloh 
The Battle 01 Shiloh 
Energy Czar 
Kingdom 

Space Shuttle Module 1 

Arcade Games 
Star Raiders 


-1D-32K-BQ90X £14 9 
1D-32K BQ33L £169 
1C-24K BQOOA £14 9 
1C-24K BQ01B £14 9 
1C-24K BQ02C £14 3 
1C-24K -BQ03D £14 3 
1C-24K BO04E £14 3 
-1C-24K 8005F £14 9 
-1C-24K BQ06G £14 9 
1C 24K -BQ07H £14 9 
-1C-24K-BQ08J £14 9 
1C-24K BQ09K £14 9 
1C-24K B010L £14 9 
-1C-24K-BQ11M £14 9 
10 40K 80938 £20 6 
2D-32K BQ96E £34 9 
10 48K BQ98G £29 9 
1C-40K-B063T £29 9 
-1D-40K B097F £29 9 
-1C-16K-YG53H £99 

1C-8K YG55K £9 9 
1D-32K BG65V £19 9 


-1E-8K -YG66W £29 S 
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ATARI SOFTWARE continued 


VIC20 COLOUR COMPUTER 


Asteroids 

Space Invadin'. 

Missal® C&mmand 
Caverns. of Mara 
k'Rafy Shoot Out 
KRaiy Kr liters 
K-Siar Patrol 
Pal hfi ndei 
Crossfire 
Croaslrrtl 
Protecior 
Protector 
threshold 

Delude I :'I V,ir| i;r s 

Galactic Chase 
Gaiactie Chase 
Race In Sps-ce 
Ram: In Space 
Space Chase 
Spate Chase 
Centipede 
Angle informs 
Lunar Lander 
Lunar Under 
Jumbo Jet Candor 
Submarine Commander 
Rasterblaslar 
Shooting Gatlflry 
Shooing Gaiteiy 
5 hoar in 3 Arcade 
Shooting Arcade 
Super Breakout 

Dodge flayer 
Dodge Racer 
Matchrecer 
Match racer 
Mouikarrjck 
Jawbreaker 
Jawbreaker 
GhoM Hunter 
Pac-Man 

Pacific Coast Highway 

Pacdic Coasi Highway 

Chicken 

Chicken 

Tumble Bugs 

Rug Attack 

Bug Attack 

Canyon Clumber 

Canyon Climber 

Mourn am Shoot 

Haunted Hilt 

Hsumed Hill 

Time Bomb 

Time Bomb 

Tank Trap 

Tank Trap 

Thunior Island 

Home Game Programs 
Saam 
Basketball 
Cypher Bowl 
Sunday GqH 


-te-SK-rGSOQ £29 95 
TE-SK-YG7GM £29 05 
-lE-aJt-VG6AU £29 95 
-VCM 6K -6Q69A £24 50 
-IE -SK-BG63T £29 95 
-1E-BK-8G51F £29 96 
IE 8K-BG52G £29 95 
-10-32A-SG33L £27 95 
TC-l6k-0G22Y £2064 
-1D-32K-BG23A £20 64 

- 1C-32K -BG24B £21 30 
1D-32K 6G25C £21 BO 

-JO-4QKBGtSU £27 54 
- 1 D-l 6k BG34M £29 95 
-1C-1GK-BOG2S £16 95 
-1D-16K-8Q61R £19 35 
IC-1 6k -80360 £14 95 
-1D-16K-BG2GW £16 95 
-1C-1GK BG42V £S0 95 
-10-24K-BG43W £12.95 
-SE-16K-BQ70M £29.95 
-IC-BK-BG50E £10 95 
- 1C-24K -BOl 65 £10 95 
1CH24K-0G49P £14 95 

Available November 
Available November 

- ID-32K -BG35Q: £22 95 
IC-16K -8G36P £1495 
10 16K 8G1&V £16.95 

-1C-1SK -BG15FI £24 95 
1 0 - 1 6k -0 G 1 6S £24 95 
TE-8K VG67X £24 50 
-1C-16K-BG29G £19-95 
- 1 D-24K BG30H £19.95 
-IC-J6K-BG3IJ £23 95 
• 3D-J6K-SG32K £23 95 
ID 32K BQ77J £22 96 
•IC-10K-BG17T £20 64 
-1D-32K-B02GD £20 G4 
1C- 1 6k UG641J £19-95 
-1E-BK-BQ71N £29 95 
-1C- 1 6K-BG13P £24 95 
4D-16K-8G14Q £24 95 
IC-lfiJt~EIG27E £21 SO 
1D-I6k-BG28F £2 I SO 
tO 24K BG46A £24 95 
1C-24K-BG39P £23 95 
- 1 D-4QK-BG37S £23 95 

- 1C-16K -BG44X £24 36 
SO 16fC-SG45Y £24 96 

-tC-16K-BG12N £10 95 

- 1C-1 6K-8G38H £16 95 
-10 - 1SK -BG39N £19 95 

1C-16K BG40T £10 95 
tO-24R-BG41IJ £12 96 
-1C-16K YL34M £9 95 
- 1 D--32K-YL35Q £12.95 
IC-16K-BG37S £10 95 


£17.50 
£24 60 
£29 50 
£1095 
£19.95 
£19 96 
£19.95 
£14 95 
£14 95 
£24 50 
£1695 
£14 95 
£1995 
£14 95 
£19 95 
£1495 
£10.95 
£14 96 


Dans 

Tournament 5 S Ball F 

Snooker & Billiards 

Ricochet 

RsCaChtfi 

Computer Chess 

Fasi G am man 

Gomoku 

Gomoku 

Seydrsi 

Severer 

Cnbbage & Dominoes 
Poker 5dnair6 
Poker SoEilaue 


Z - 1 G/24K- YG5BN 
1E-SK VG61R 
-1C-16K-BQ20W 
1C-I6K 0QI3P 
-1C-16K-BQ42V 
I -1C*16K 8Q45Y 

- 1C-1 GK-BQ44X 
-1C-16K-BG47B 
-ID -32k BG4SC 

-1E-0K -YG63T 
-IC- 8 K-YU 33 I. 
1 C 16 K-BQIBU 
-10-t6K-BGS5K 
-1C-16K-BQI9V 
-1D-1-GK -BG54J 
-1C-1 6K-BQ43W 

- IC-1 5K -BQ17T 
- 1 0-1 &K BG&3H 


Blackjack - 1 C 8k -YG62S £3.9 5 

Hangman -TC-0K-YG54J £9 95 

Super Cubes & Till -1C - 1 6K -BQ4SC £14 96 

Humpty Durtspiy 8 Jack 8 Jill 

IC-1&K-B03SR £19 96 

Hiikury Dickory Dock fl. 

03a Bua Block Sheep - 1C- 1 6K 0G39-N £19 35 
British Heritage Jigsaw Pu*rles 

2C--1&K -8Q40T £19.95 
European Scene Jigsaw Pu^les 

-2C-1GK 8Q41U £13 35 
V-deo Easel 1E-BK BQ72P £24 50 

M itro Pamler l D ■ 4Bk -B G 5GL £ 2 9 9 5 


Music Programs 

Music Composer tE-flk YG4BC £35 95 

Movie Themes -1C-0k-SQ34M £9 95 

Computer Languages 

Assembler - 1 C- 1 6K -YL32K £ 1 9 9 5 

Assembler Ednor - 1 E-BK -vGfiBv £39 95 

Macrp Assembfij , 1 D 32 K 8Q730 £59 95 

SflSicA* ID 48K-0Q3U £49 95 


Sasic A* & Operating System A- 


Mierdsolt B-asic 
Pilol I Educator \ 
Film iConsumaO 
QS forth 
Tmy.C 

ln|er-LisP' , S5 


-10-4BK-BQ32K £39 50 
-3D-32K-BQ74R £59 95 
IE 5 2C-16K-SQ755 £79 95 
-lE-Sk YG69A £54 00 
-ID- 24k YL29G £49 95 
-10-4SK -BG62S £64 95 
- IO-4BR-BG6IR £S7 00 


Lin lilies 

Programming Aids Package 1 


6502 Disassembler 
6502 Disassembler 
Alan World 
3D SupergraphKS 
30 ^upergraphits 

FiIe-H 2 

fjlemanager BOO 
k DOS 

Disk Manager 
Oi-sk Detective 
Operating System A' 
Telelmk 
The Ne^t 5l«p 


- 1 C - 1 6K • 0G &0Q f 9 95 
1C-0K-YL3OH £9 95 
- 1 D-BK-YL31 J £12.95 
- 1 D-40K -BQ27E £43 g£ 
.1C 40k-BQ29G £29 95 
-1O-40K-BQ2BF £29 95 
-J0-4Bk &G10L £34 ^5 
1D-40K -BGS9P £72 80 
-1D-32K-BQ7GH £49 95 
-1D-32K-BG5SN £2 1 BO 
■ID 16K-BG57M £24 95 
- 1 D-32K -6Q30H £49 96 
IE 8k YGS9P £21 60 
ID 32k 6G64U £27 54 


Books 

Master Memory Map -XK57M 

De Be Alarr -WG56L 

Operaung 6ySTem User s Manual 
$ Hardware Manual -WA46A 

Alan Basic La.ir mn-g By Usmg -WG55k 

Games For The Aiari -WA47S 

Ann Basic -WG05F 

Alan Sound & Graphics WA39M 

Your Alan Cbmpuler WA4CfT 

6502 Assembly Language Subreunnes 

-WA05F 

Advanced S502 Interfacing -WA4IU 

Beyond Games 1 6£02j -W.A4SY 

Computers For Peopfe WAOOA 

Ah Slog The Mega*me For Alan 
16 issues! Anhuat Subscription GG24B 


£4 00 
£16 96 

£16 95 
£5 24 
£4 45 
£6. BO 
£0 26 
£13 45 

£12 45 
£1 1 45 
£13 00 
£8 25 

£9 00 


Send sae now for our new salt ware leaflet with 
details -of all tba above programs. 

Order As JCH52G - Issue 3. 

Key; C ■ Cassette D - Disk. E Cartridge 
2C = 2 Cassettes etc SK. 1 G K shows minimum 
memory requirement 


Mote: Order codes shown tn brackets. 
Prices correct al lime cl going lo piess. 
{Errors excluded!- 


Hardware 



^implicate C asset le ( + 16K| 

(AC93B) 

£19 95 

VIC20 Console 

(AF470J £169 99 

VIC Stock Omrei Cassette ['8k I 

) iAC94Cf 

£19 95 

C2N Cassette Umt 

(AF40C) 

£44 05 

VIC File Disk M6K| 

rAC95Df 

£24 95 

WC Fruiter 

|AF49Df £230 00 

VIC Writer Disk (»ak) 

(AC96EI 

£24 35 

VIC Disk Drive 

(AFSOEl £396 00 

VIC Writer Cassette t'dk.i 

IAC97FI 

£19 95 

3k RAM Cartridge 

fAFSIF) 

£29 95 




0k RAM Cartrittyc 

1AF52G) 

C 44 95 

Education i C S E GCE 0 Leve 

1 Revrsionl 


1 Ek RAM Cartridge 

(AF53HI 

£74 95 

AN cassette based and require at 

8K expansion 1 




memory 



Joysticks and Paddies 



English Language 

[AC98GI 

£9 99 

Single Joystick 

l'AC63Hj 

£7 50 

Mathematics 1 

(AC99H) 

£9 99 

Pair cl JPVSliCkS 

(AC 3 75) 

£13 95 

Malhemancs 2 

EBCOQa: 

£9 99 

Le Suck 

IAC4&Y) 

£24 95 

Biology 

(BCOIB) 

£9 99 

Pair of PaddEas 

IAC30H) 

£13 95 

Chemistry 

IBC02CI 

£9 99 




Physics 

IBC03DI 

£9 99 , 

Programming Artf Cartridges 



Computer Sludius 

IB CO-IE! 

£9 99 

Super Expander 3K SAM and Hi 

■res 


Geography 

<BCC5F| 

£9 99 

graphics 

[AC54JJ 

£34 95 

History 

IBCD&GI 

£9 99 

Programming Aid Additional commands, 


Arithmetic for 9 10 H year olrfs 

(BCD7HJ 

£9 99 

lurmTidrt Kflv progr«imming< sir 

IAC55KI 

£34 95 

Readmq lor 9 to 1 1 year ulds 

(BC08J1 

£9 99 

Machnne CcKle hfiomo* 

(AC56LI 

£34 96 

General knowledge for 9 to 1 1 yuai olds 






iBcoakj 

£9 99 

Softwaro (all 3K uni ess stated] 


Spelling lor 9 ta 1 1 year aids 

I’BCIQLJ 

£9 99 

Introduction to BASIC Cassettes 





Pan 1 

(AC 57 Ml 

£14 95 

Home Programs 



Pan 2 

IAC50W) 

£14 95 

All cassette based and require at 

Feast 0K expansion 1 




memory 



Gama Programs 



Gmimasiei 

I ESC 1 IMh 

£9 99 

Avenger Cartridge 

(AC59Pf 

£19 96 

Know Your Own 10 

I0C12N) 

£9 99 

Si ■« Same Cartridge 

(AC60DI 

£19 95 

Junior IQ 

fBC 1 3Pl 

£9 99 

Super Slot Cartridge 

IAC61RJ 

£l 9 96 

Know You r Own Poifeunshiy 

(8Cl40f 

£9 99 

Jelly Monsters Cartridge 

IAC525I 

£19 95 

The Robert Garner Family Menu 

Pranner 


Alien Cortridge 

IAC63TI 

£1996 


(BC15RI 

£9 99 

Super Lander Car] ridge 

1ACG4U.I 

£19 95 

VIC Maney Manager 

(BC16SI 

£9 99 

fC&ad Race Can ridge 

IAC65VJ 

£19 95 

VIC Road user 8 Highway Code 

(SCI 7TI 

£9 39 1 

Flat Race Cartridge 

(AC66W) 

£19 95 

Garden Planner 

iBCiaUi 

£ 9 99 

Blilz Cassette 

(ACG7X) 

£4 99 

Interior Designer 

tBClBVl 

£9 99 | 

MofO Attack Cartridge 

(ACE56) 

£24 95 

BBC Ask The family 

I0C2OWI 

£9 99 

Advcntui eland Cartridge 

(ACB6T) 

£24 95 

88C "Mastermind 

r0C21X.l 

£9 99 

Pirate Cove Cartrrdge 

(AC84E) 

£24 9b 

'Mastermind' additional General Knowledge 

Mission Impossible Cartridge 

(ACfl7U) 

£24 95 

Data 1 

(BC22YI 

£2 50 1 

Voodoo Castle Cartridge 

(ACBBV) 

£24 95 

Data 2 

(BC23AJ 

£2 50 1 

The Couni Cartridge 

(ACB9W) 

£24 95 

Data 3 

|BC248i 

£2 50 1 

S ary cm 2 Chess Cartridge 

(AC77J) 

£24 95 

Data 4 

[SC2SCI 

£3 50 1 

Gorl Cartridge 

I AC90X) 

£24 95 

Maslu/niiiid'' dddiiioii-jl S,pem.j<iNi Knowledge 

Omega Race Canr idge 

(AC91YI 

£24 95 

Wme & Food- 

IBC26DI 

£2 50 

Another VIC in The Waif Cassette 


Music 

I0C2 7CI 

£2 50 


(AC78kj 

£7.00 

Sport fi Games 

<eC2BF| 

£2 50 

VIC Panic C asset in 

IAC79LJ 

£7 00 

Films 8 TV 

(BC29G.I 

£2 50 

Cos mi ads Cassette 

(ACBCBJ 

£700 




Backgammon cassette (»3k) 

(ACBlC) 

£700 

Books About VIC 



VlC-Mer> Cassette 

1 AC 820) 

£7 00 

Learn Programming gn iheVlC 

IWA31 J| 

£2 50 

VIC Asteroids Casseire 

IACB3E) 

£7 00 

VI C Revealed 

(WA32kl 

f 10 00 




VIC Piogrammers Reference 



Business Piogiams 



Guide 

IWA33LI 

£9 95 

Sunplicalc Disk f-16k) 

(AC92A) 

£24 95 

VfC Graph'cs 

(WA4SCJ 

£1000 


i ■ -2E3 



Maplin Electronic Supplies Ltd., P.O. Box 3. Rayleigh, 
Essex. Tel: Southend (0702) 55291 1 /5541 55. 
Demonstrations at our shops NOW. Sea the computers in action at 
159-161 King St., Hammersmith W6> Tel: 01-748 0926 
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 
Lynton Square, Perry Berr, Birmingham: Tel: (021) 356 7292. 
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For the committed games player the 
next 'most’ will probably be the 
EG2013 JOYSTICKS. They're sturdy, 
accurate and, with digital and manual 
operation, are a step up again from 
arcade controls. 

However the more serious user 
might prefer to invest his money 
first on the addition of an 
EG201116K HAM CARD 
which slots in and effectively 
doubles the Random Access 
Memory £38,50 line. VAT). Or 
perhaps the EG2014 LIGHT 
PEN, which plugs straight into 
the side of the Genie 
£17.25 (inc. VAT). Both are 
extremely effective ways to 
enhance the colour graphics facility. 

Finally, if you really intend to 
put your machine to work, at home or 
in your business, you 'll need a printer 
like the EG603 MICROPRINTER. 

It’s a quality dot matrix printer with 
an impressive specification . . . simple to 
operate, reliable and ex tremely 
versatile. Should you require it, the 
printer will accept paper whether in roil 
or single sheet form with one or even 
two copies attached. Full 80 column 
width in any of the 3 different 
typesizes available, £270.25 (inc, VAT) 


&Q3 


r Ib connect 
this, or any other compatible printer, 
you also need theEG2012 PRINTER 
INTERFACE CABLE, 

£39,50 (inc. VAT). 

So there you have it - a home 
microcomputer system that expands 
a computer for tfie creative mind 
right up to a realistic business 
machine. We not only deliver the 
best specification but we 
deliver the ColourGenie fast, so why 
wait? 


GENIE I 

T>ied and trusted! - The Genie I is still 
one of Britain’s best-selling small 
computers, with over 14,000 sold, and 
it's easy to see why ! Software 
compatibility with Level 2 BASIC 
means there are literally 1000s of 
programs on the market ready to run on 
the Genie, including educational, leisure 
and small business applications. It's 
easy to expand, with a vast range of 
accessories to perform many functions - 
you only have to read this ad! 

Genie I is the ideal computer for the 
first time buyer, to use at home, at 
school or at work. The simple BASIC 
language enables you to write your own 
programs with ease, and the Microsoft 
Extended BASIC offers many powerful 
extra features. 

So, if you are not lucky enough to own 
a Genie 1 , or if you have a less powerful 
small computer and want to upgrade, gc 
along to your local Genie dealer, or 
phone us for advice. 1 1 could be your 
first step into the enthralling world of 
microcomputers. £330.05 (inc, VAT) 


GENIE II 

Equally popular and totally reliable! - 
The Genie II is a breakthrough for smaL 
business computers. Harnessing all the 
advantages of the Genie I, including its 
low price, Genie II adapts perfectly to 
commercial functions with the addition 
of the following features: 
sfc Numeric Keyboard 

Four User-Definable Function Keys 

^Expandable via the same Genie 
peripherals 

;j:RS232 Terminal Driver. 

Genie II is an ideal, first-entry, 
computer for the small business. Corner 
shops, professional practices and small 
manufacturers can all benefit from a 
Genie II business system, 

£299 (inc. VAT) 


GENIE III 


The latest addition to the exciting Genie 
range! Genie III really is the key to 
successful business. A powerful 64 K 
Micro with built-in screen, 700K each 
dual disk drives and a full size, 
detachable typewriter keyboard. 
Business software packages are 
available from most dealers, and the 
Genie III can be supplied with the 
option of a dot matrix or daisywheel 
printer, 

£2,242.50 (inc. VAT). 

For further advice, see your local dealer 
or contact Lowe Electronics direct for 
advice. 


AVAILABLE NOW! 


COLOUR GENIE - 


Colour Genie is the powerful new 
piece of home compu ting magic from 
Lowe Electronics, and it’s available 
NOW from your local stockist, or by 
mail order in less than 3 weeks ! 

In no time at all you could be 
connecting the Genie to a standard 
colour TV. Its 16K RAM, 16K BASIC 
ROM and full size typewriter keyboard 
instantly connecting you to a whole 
new dimension of vivid colour, high 
resolution graphics and fabulous 3 
channel music synthesiser, with pre- 
settable tempos. 

The whole family will be enthralled 
by its possibilities. Add the EG 20 16 
MATCHING 
CASSETTE 


£2875 (inc. VAT) 


RECORDER for instance, and right 
away you can either load pre-recorded 
software onto your Genie, or store your 
own programs. Then, if you fancy a 
spot of in tergal actic travel, or a Battle 
for the planets Genie will lay on the 
transport. When you get tired of the 
kids beating you at Space Invaders 
you can always turn their attention to 
school work. Colour Genie uses the 
popular Z80 Central Processing Unit, 
and is full v programmable in level 1 1 
B AS I C , the most popul ar h ome 
computer language in the Western 
world. 

£49.49 (inc. VAT) 
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GENIE I & II ACCESSORIES 


PRINTERS 


!G 3085 is quiet, fast and efficient, 

eed is 120 characters per second and 
; is bi-directional with 6 different 
er pitches from 40 to 136 characters per 
Print Buffer. Forward and Reverse Line 
rftware adjustable line spacing, Bit 
iraphics and Proportional Printing. 

3 for use with other systems, it has three 
les, adjustable pin or friction feed and 
heet or roll paper facilities. £4 10,55 inc. VAX 
!G 603 is an ideal choice if you don’t want 
hat much for a printer. It doesn't match 
3085 in certain areas, blit you will still 
haracters per second, a range of 
&r styles, and pin/friction feed, with 96 
3rs and 64 graphic patterns, 
inc. VAT. 

TIER HR1 
wheel Printer 

an now buy a superior daisywheel printer 
ice only previously associated with dot 
models. 

trother HR-1 is an enticing addition to 
stem. It has a print speed of 16 eps, bh 
nal. range of 8 typefaces, and a choice of 
ids with either parallel or RS232 
as, This model also enjoys a 2K PRINT 
1R as standard. 


mputers 

UR COMMAND 


blHty. durability and attractive 

ance make the Brother HR-1 probably the 

alter buy this year! £747,50 inc. VAT. 

m PARALLEL PRINTER 
DEFACE AND CABLE 

EG 3016 is an interface allowing a 
>nics parallel compatible printer such as an 
3, EG 3085 etc tone connected directly to 
nie keyboard without the need for an 
ier box. £43.70 inc. VAT. 

MONITORS ~ 

' EMONITORS 

^ood performance, low priced 12" 
rs, either to match your Genie or 
tible with a w ide range of other systems, 
esolution and band width and, of course, 
eeyour television set for the other type of 
mmes you like to watch! 

3G 100 12" in black & white cost £77.05 
T. 

3 G 101 12 ^ with green phospher is £90 .85 
MONITORS 

table in 9" and 12" sbses, with wliite, 
r amber display, A.V.T. monitors are 
attractive, easy to operate and feature an 
ew screen with smoked anti-glare display 
ompatible with most popular micros on 
rket. From £98.90 inc, VAT. 


NO VEX MONI TORS 

12", green, metal cased, high resolution monitor 

with an anti glare screen, Excellent value at 


£113.85 inc, VAT, 


EXPANSION BOX 


The updated EG 3014 expansion box allows 

for up to four disk drives and printer with 
optional double density, RS232 or S 100 
interface. Not bad value at £2 18.50 inc. VAT. 
(16K version) or £230 inc. VAT (32K version). 

*The EG 3011 will work with TRS80 using the 
EG 30 23 Tandy Adaptor. 


EXPANSION OPTIONS 


EG3020 SERIA L INTER FA CE 

Allows the Genie owner to communicate with 
other computers, use serial printers and 
telephone modems; in fact to talk to the world! 

The EG 30 20 is a bidirectional RS232 serial 
interface for the EG 3014 allowing baud rate of 
110 to 19200. Word length is selectable between 
5 and 8 bits. Parity and stop bit settings are 
switch selectable. Price £45.54 inc. VAT. 


DISKDRIVES 


If you want fast reliable program storage, true 
random access to many computer languages, we 
can meet your needs. The EG 4O0T provides 

storage of up to 184320 bytes per floppy 
disk and comes complete and tested in a 
stylish colour-matched cabinet, £253 inc. 
VAT. 

The EG 401 AT offers duel disk drive 
with 368640 bytes of useable storage and 
comes complete with a power supply ready 
toconnect to an expansion box, £425,50 inc, 
VAT 

DOUBLE DENSITY ADAPTOR 

Allows the use of standard minidisk 
drives in double density, with virtually 
double storage capacity. The EG 3021 is 
equally at home in the Genie or TRS-80 
expansion boxes. Double Density Adaptor 
£82.80 inc. VAT, 

For the above, a double density disk operation 
system will be required. One such system is 
Smal-LDOS. 

Powerful, yet reasonably priced, the Genie 
Smal-LDOS contains 21 library commands, 7 
utilities, LB ASIC, disk basic and bags of 
information, including a reference manual and 
40 paj^e beginners guide to disk usage £40.25 

EG3022 BUS ADAPTOR 

Gives fuU Si 00 capability to the Genie 
computers. The EG3G22 supports any two S 100 
cards. Price £73.37 inc. VAT, 

BUS EXTENDER 

A most useful accessory, allows two bus using 

devices to be connected simultaneously to the 
Genie - when using the Hi Res and expander for 
instance. £24.15 inc, VAT. 

EFLEF3 

Are 1.5 K additional EPROMS for Genie 1 & IX 

EP1 Adds all Genie I software facilities to 
other G enies : lower case driver, m ac hine 
language monitor, renumber facility, keyboard 
repeat and screen print. 

EP3 Has H I-RES driver software with 10 
extra II I-RES commands which prevent the 
need to load HI- RES software from tape. All at 
£13,80 inc. VAT. For Video Genie Systems, the 
LETS connects direct to the Genie bus and allows 
one of these EPROMs to be fitted externally, 

£30.47 inc, VAT, 


TANDY BASHER 


I f you are a TANDY user read on! The 

EG 3023 is bus converted to allow Genic 
peripherals to be used with Tbndy Model I 
computers,£l8.40plus VAT. 

(Just in case there might be a few strange souls 
who want to convert in the the opposite direction 
there is the 50/40 converter which generates a 
Tandy compatible 40 way bus from a Genie, 

£21.16 inc. VAT. 

BUSINESS SOFTWARE 

Specific ally written for the Genie II computer, 

with disks and a suite of packages from the 
renowned house TRIDATA. The suite includes 
SALES LEDGER, PURCHASE LEDGER, 
PAYROLL and STOCK CONTROL Each 
package is a very reasonable £155.25 inc. VAT, 
Full details on request. 

TECHNICAL MANUALS 

Full technical details of Genie Hardware {all 
you ever wanted to know about Genie). 

Genie I /I I Technical Manual £10 - No VAT, 

Expander and accessories (EG 301 4). 

£10 - No VAT. 

EQUIPMENT COVERS 

Beat the dirt, coffee spills and sticky fingers 
when your computer and monitor are not in use 
with these top quality black pvc covers. 

Genie CV 1 £5.75 inc. VAT. 

12" monitors CV6 £7.13 inc, VAT 
9" monitors CV3 4.83 inc, VAT, 

Centronics Printer CV5 - £4,83 inc. VAT. 

SYSTEMS DESK ~ 

Even a compact modular computer system 
like the Genie benefits from being used on a 
custom designed system desk. The SDl 
system desk is designed to accommodate a 
complete G enie System and has a special upper 
shelf to support the display monitor at the best 
level. The desk is fiat packed for easy delivery 
and finished in attractive teak and charcoal 
colours. £93.61 inc. VAT. 


UK, Distributors 



Chesterfield lid, Matlock Derbyshire DE 4 5LE, 
Tel: 0629 4057 Tblex: 377482 Lowlec G. 


We have over 100 dealers throughout the U,K, 
(including Northern Ireland). For advice on your 
nearest stockist ring us on 0629 4995, In cases of 
local difficulty, we will supply direct AND 
FAST! Just fill in the coupon below. * LOWE 
ELECTRONICS HAVE NEVER YET 
FAILED TO DELIVER WITH IN 3 WEEKS! 
Some Microcomputer Companies, mentioning 
no names, are reputed to take more than three 
months to deliver your computer. Buy direct 
from us, and we guarantee not to cash your 
cheque until 7 days prior to the despatch of your 
order (this is to satisfy cheque clearance 
requirements). If, in the extremely unlikely 
event we, for the first time in our company 's 
history, cannot deliver within 3 weeks, well 
contact you immediately and offer to return your 
cheque uncashed 


Unlike most of our competitors, all our prices shown 
INCLUDE VAT. No hid den extras, just grout value, 


ase send me details of my nearest Genie dealer Q 


iclose 30p p&p for 
lie Colour Brochure [~J 

iclose Cheque/PO 


ase debit my 
dit Card No: 


Please send me the following items: 


All items are despatched via Securicor, 
please add j C5 p&p and delivery 
to your total bill. 


Name 

Address . 


Tbl: 


. \.BW>| fllV 1 


PC 2/ 8 3 | 
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Our spreadsheet sy 
But let’s start wit! 


There was a time when you could run a 
business by the seat of your pants. 

But the days of trusting to luck and 



following hunches are gone. 

Today, computers, micros and more 
importantly business planning systems are no 
longer considered luxuries. 

They allow you to keep one step ahead of 
your business, and one step ahead of the 


So it seems odd that most software 
companies still expect to solve all the problems 
with one system. 

A “jack- of- all -trades” if you like. 

Fortunately Comshare are not like most 
companies. We saw the need for different 
systems to suit different people. 




NEW USERS START HERE 

PlannerCalc at <£39.00* is 
now accepted as the first choice for 
people new to financial planning. 

Designed for 8 -bit micros, 
it boasts the kind of features that 
you’d expect to pay three times as 
much for. (Buy PlannerCalc’s 
nearest rival and you’ll have to.) 


flhEeit Ud 

(0224) WTO?* 

fllfor$hp| 

EM 5 HJK|ltd 

(02521 313551 

Altrincham 
Mercalar Tech 
S&nrrces LLd 
(061)941 4225 

A ylesbur y 
Ketislaar Syslems. Ud 
(0296)630364 
Barnsley 
Brook. Office 
Supplies- Ltd 
(0226)88916 

Blackburn 

BEC SyslEfns 
StnriMJ Ud 
( 0754)677215 
IDS Syslems Ud 
(0254) 6769)5 


Unlike all other ‘calc’ products 
it allows you to enter calculation 
in a language you understand. Plain 
English. 

So it’s much easier to use. 


Bradford 
Ccmpbri^l Ltd 

(0274)668890 

Rate n Computers Ltd 

[ 0 ? 74 ] mm> 


Bristol 


Betmondo Research Lid 

(0272) 427426 


Meritor Computer 
Sy stems Ltd 

rttf 72 ) mm 




It uses the popular “spreadsheet”! 
approach with a window 
be rolled in all 
directions. 


Which means 
you can enter new 
figures and rules 
and immediately 
see their effect on 
everything else in 
the model. 

It comes with 
the best manual on 
the market and it’s 
suitable for most 


S2*****J 


micros w: 


TMi 


fl CP/M 2.2 operating system, 64K of 
memory, giving at least 900 cells, minimi: 
screen width of 80 characters and 
floppy disc drives. 


MUCH MORE POWER, 
NOT MUCH MORE MONEY 

MasterPIanner is the most 
powerful spreadsheet system 
currently available with its 
increased matrix size, 2000-3000 


COMSHARE DEALERS 


Transtec Ud 
[0272) 277462 

Bur y St. Edmu nds 

5 1.R C $ Ud 

mmmn 

Canterbur y 
KeriL Micro Systems 
(0227)50260 

Cardiff 

Bowsing Computer 
Services Lid 

(0222) 36825 

Csverfan 
Bard Computer 
Systems Ud 

[0272) B76 157 

Cranbiooh 
The Seth Option 

(O5808Q) 330 

Doncas ter 
Briarslar Computer 
Cenlre 

(0302)67135 

Dublin 

Translec Ltd 
1 0001)710521 

Glasgow 
The Prospectus 
Partnerjliip 
(0236) 2)1794 

Hereford 

»oneys?i| Computers Ltd 

( 0437 ) 279404 


I pswich 

Aftf.Sa Microsystems 
(0440) 740046 

Leicester 

Leicester Micrp Centre 

(0533) 55 [069 


M8M Electronic Ud 

(06462 ) 3184/3665 

Lteerppol 
BEC [Lteerpooll Ud 

[051)263 5736 

Londo n 

60 Computer Systems 
03-4354442 
Business Infor nation 
Systems 
CD -373 3408 
Cleilo Computer 
Systems Ud 
01-670 4207 
Computer Aided 
Systems Ltd 
01-437 3369 
Computer Aided 
Systems Ltd 
01 516 1434 
Corporate Modelrm.fi 
Consults 
01-62&41D7 
DjntedatE Ltd 
01-51 9 7004 
Equino* Computers Ltd 
0) 73973B7 


Ferrari Software Ltd 
01 751 579) 
fa rugate Ltd 
03-671 G32I 
lirdhevse Computing 
Lid 

01-679 432) 

Mayljir Business 
Systems Ud 
01-6883836 
MGE Systems Ud 
01-43996)7 
Micmnics Telesystems 
Ud 

0L 263 6976 

P W. Hare £ Associates 
Ot-S&l 19S8 
Salmon Electronics 
01-223 1666 
Software Ltd 
01-3679927 
Speclrnm Systems Ud 
01 405 1250 
Slag Terminals Ud 
0L-943077? 

SlaLaenm Lid 
01.661 2766 
Su mteeL flondain Lid 
01 ‘2500505 
Son Business 
Services Ltd 
01-7397949 
Transam Computers Ltd 
0-402 8)37 


Whispii Lid 

06 556 9151 

Lonilh 

CompuE-A-trop 

(0507)604271 

Melhsharo 

1CEH Ltd 

(0225)702133 

Midhursl 

fflordskill Automation Lid 

(073081)6641 

Milton Keynes 

Perlcom Data 
Systems Ltd 

[09081614242 

Havan 
5- Triple S Ltd 

[046)26472 

Nottingham 
Micropeople Lid 

(06074)693)7 

Oxford 

Choice Business 
Systems 
(049 [61)2697 

Redcar 

ApplesEop 

(0642)474707 

Richmond 

Timed* Computer Services 
OL-948 42 U 


ffichmansworth 

Al Microcomputer; 

(092371 71428 

Rutland 
Mitrospecilic Ltd 

[0572)2523 

Slough 
KGB Micros Ltd 

(75)38531 

Southampton 

Kitan Systems Ud 

[0703)38740 

SI H direr 
the Processor Cen 

(0534)77070 

West Byfleet 
Fergussou Comprili 
Ud 

[91)41810 
Heston -Super- 6 1 

Easttem Lid 

(0934)4)8346 

Winchester 
Modular Office 
Systems Lid 

(0962)55759 

IfcOvil 

Date Computer 
Systems Lid 

(0935) 72000 


ems start at <£39.00. 

you need one. 



cells on most 64K micros. (But 
at £245* * it certainly isn’t the 
most expensive.) 

Consolidation of models, 
allows you to create separate 
plans for each department and 
then combine them into an 
overall company plan. Data 
transfer to word processing and 
other systems lets you incorpor- 
ate figures in reports and output to a data 
base. It also has extensive formatting facilities 
vhich means you can produce reports that 
vouldn’t look out of place in the board room. 

It can store up to 25 standard reports to 
un when you need them. It’s got full WHAT 
F? analysis and direct editing of both spread 
heet and logic display. 

JUST AS EASY TO USE 

All this increased power doesn’t mean 
sou’ll need a degree in advanced computing to 
mderstand MasterPlanner. 

It works on exactly the 
ame system as PlannerCalc 
md models written on 
-‘lannerCalc run without 
nodification on Master- 
banner. 


OVER 10 YEARS EXPERIENCE 

When you invest in MasterPlanner or 
PlannerCalc you’re not just getting the best 
software money can buy. 


Asivaiteed j 



itf* fftttf 


16 BIT VERSION 

A new version of 
VlasterPlanner has been 
pecifically designed for 
le 16 bit micros like the 
Sirius 1 under ™CP/M-86 
)r the IBM personal using 
either CP/M-86 or ™MS 
DOS 1.1. With a vast matrix size of over 
4)00 cells on 128K and even more with larger 
nemory, you’ll at last be able to make the most 
)f your micro. 



You’re also getting the kind of back up 
and after-sales service that only a company of 
Comshare’s track- record can guarantee. 

If you’d like to know more about either 
product call in at your local dealer or fill in the 
coupon and send it to us. * S'lus VAT and post & package. 

COMSHARE 

Making the computer make sense, 

CP/M and ™ClVM-86 are the registered trade murks of Digital Research Inc. 

Corns hare Ltd., 32-84 Great Peter Street, London S\V I P2DR Telephone: ()L222566:>. 

! To: Department PC/2 jComshare Ltd., 32-84 Gt. Peter Street, London SW1P2DB. I 
Please send me: 


Qiy 

Product 

Micro 

Op System 

Disc Size 

K 

Amount 

L p. 


PlannerCalc 
@£46,05 
(8 bit only) 


CPM 2.2 

8 J 7 ,W 





MasterPlanner 

©£282i)5 


CPM 2,2 

8 75W 





MasterPlanner 

IBM PC 

MS DOS 11 

87.W£ 





Master Planner 


CPM/ 86 

875 1 // 




All 

prices include VAT and postage & packing 

TOTAL 




I enclose a cheque/postal order forth 

Please debit my Access Card No 

P^| llarifeycmd No 


_ made payable to Com share lid, 

for £ 

for £ _ 


Signature _ 

Name 

Address 


/lel,No._ 


| Please allow 28 days for delivery, VAT No. 238418649. Registered No. 980406. 

lAnmhuie' rf»ivf the i%hl mil to aitep! anv unlrrs. Am acurplnm'P will lu- miI^c t itit'iprthliiiif's ti-ri 
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BOARDS 


JRAM 

HALF MEGABYTE MEMO 
EXPANSION BOARD COf 
WITH J FORMAT £695.00 


* Super spool included t 
spooler prog) 

* Split memory address 
COMBO PLUS 

* 64K — 256 K Parity Mi 

* Clock Calendar (Std) 

‘ IBM Compatible Asyn 

( - 0 ^M Compatible Print- 
■ Super Drive included 

* Super Spool 


MEGA PLUS 

* 64 K - 512K Parity Memory 

* Clock Calendar (Std) 

* IBM Compatible Async Port 

1 (Std) 

* IBM Compatible Async Port 

2 (Opt) 

* IBM Compatible Printer Port 
(Opt) 

* 512K with Mega Pak Option 
' Super drive Included (disc 
emulator Prog) 


SOFTWARE 


IBM Pascal Compiler, IBM Cobol Compiler, IBM Fortrar 
Compiler, IBM Basic Compiler, IBM Macro Assembler, 
UCSD P-system Pascal, IBM UCSD P-system Pascal 
Compiler, IBM UCSD P-system Fortran 77, IBM Fortran 
Compiler, IBM C PINl 86, IBM Asynchronous Communic 
Support, IBM Technical Reference Manual, IBM Hardw, 
Maintenance & Service Manual (Advanced Diagnostics] 
DOS 1.1 — Enhanced version of DOS 1.0. 


DYSAN 

DISKETTES 

Full range of 
discs available 


Free with e\ 
machine 


MONITOR 10 DISC 
mBasic cBasic CPM 
word star, mail mer 
super calc 


DISK DRIVES 250K-IMB 


NEC, TEC and 
EPSON printers 



PRICES EXCLUDE VAT 
SUBJECT TO CURRENCY Af 
AVAILABILITY 



DOT MATRIX & DAISY WHEELS 
AVAILABLE 


PRINTER SWITCHES (from £79) 

RS232 - CONT PARA MULTIPLE 
PRINTER SWITCHES. 



Full range of CDC drives 
from 250K to 1MByte 
sub systems/Bare drives 
Winchester available. 
BBC, NASCOM, 

GEMINI, TANDY, VIDEO 
GENIE AND MANY 
MORE. 


AH offers subject to currency fluctuation availability 


\u 


Microware 


01-278 6399 


01-278 6237 
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Personal Computer 


(£2,395) 


320K Memory TOOK Floppy ail 
configurations available. Winchester 
upgrade kits add on boards including 
Z80 Card and full range of software 
available. 



NEW Colour Monitor 
for IBM PC £595.00 

* Styled for IBM PC 

* 80 x 26 display 

* 690 dot Horizontal Resolution 

* NEC 0.31mm dot pitch CRT 



Z80 Card + full 
range of software 
available SUPRBRMN 


Prices exclude VAT 


£1,495 

Full range available from 320K to 15MByte 6MByte hard disc models from £2795. 


© 


ATT 

sinus i 


HX-20 


EPSON 






Microware 


01-2J8 6399 


01-278 6237 
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■\ 


5mb WINCHESTER 


APPLE II 

IBM 

SIRIUS 



£1,495 + vat 

COMPLETE 


£1,195 + VAT 

EXCLUDING APPLE DISK 


5 MB FORMATED WINCHESTER WITH APPLE FLOPPY DRIVE BACK UP 
SECURITY KEY PROTECTION - FITTED COOLING FAN UNIT FULLY PLUGGED 
BACK PLATE HEAVY DUTY SWITCHING POWER SUPPLY - COMPLETE WITH 
PERSONALITY CARD ALL NECESSARY CABLING AND PLUGS - 12 MONTHS 

PARTS AND LABOUR WARRANTY. 

CAMDEN COMPUTER SYSTEMS LTD 

462 COVENTRY ROAD, SMALL HEATH, BIRMINGHAM BIO OUG. 

021-771 3636. Telex 335909 

NORTHERN BRANCH OFFICE: 95 MEADOW LANE, LEEDS LS11 5DW. 0539 446946 
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PRACTICAL COMPUTING 
BACX NUMBERS & 
BINDERS 



BINDERS 

UK £4 , 80| including pac king , postage and V AT 

Overseas — £5.75 including packing and postage 

Please make all cheques payable to Practical Computing and sent to 

the Genera] Sales Dept. 

RACK NUMBERS 

Fill in the coupon in every issue and return it with your remittance 
to Practical Computing, General Sales Dept. Room 205, 

Quadrant House, The Quadrant, Sutton, Surrey SM2 5 AS, 



THE MEW FAMILY COMPUTER 


• 6809 E Processor 

• 82 K RAM expands to 64 K 

• Extended Microsoft colour BASIC 

• Colour graphics and sound commands 



Wl) Compu ter P/us 
^ and see not only 
i the DRAGON but 
y APPLE, ACORN, BBC, 
COMMODORE, SHARP, 
SINCLAIR, 

TEXAS INSTRUMENTS, VICTOR 9000, 
COMPUTER PLUS, 47 Queens Road, Watford, Herts. 
Telephone: WATFORD (0923) 33927 
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J^New Superbrain 2 
V from £1595 

ledicated Wordstar Keypad 


2.4 Mb Disk Storage £2895 


Now available 

Z 80 CP/M Add-on board 
to run all CP/M 8 bit or 
16 bit software 


Sirius 

Hard Disk 10 Mb 
Available Now! 

Wordstar Magic Wand Spellbinder 
SpellstarD Base II T/MakerCalcstar 
Milestone Datastar Microstar 
Fortran Cobol Pascal or any CP/M 
software 


TELE-VIDEO SINGLE-USER TO MULTI-USER 


800 64 K user station £1025 


Sales 


NOWUPGRADED NO EXTRA CHARGE 

802 E 100K EXTRA DISK STORAGE 

£2170 

Superbrain compatibility 
Faster disk access 
Green Screen, True descenders 
22 Function Keys 

802DE 2 Mb Disk Storage £2295 

802HDE 14 Mb Hard Diski 
Mb Floppy £3990 / 

806 6 User 20 Mb Hard Disk £4095 Word Processing 


Invoice 


Purchasing 

/ 


806/816 


816 16 User 40 Mb Hard Disk 
800 64K User Station 


£7385 

£1025 


Payroll 


\ 

Nominal 


Prices above based on exchange rate $2 = £ 


CP/M Software 

Wordstar £195 
Spetlstar £130 
Grammatik £65 
Foot Note £75 
CPTWIBM £99 
CPM/DEC £99 
T Maker II £150 
D Basel! £395 
Autocode £120 
Milestone £195 
Task £195 

AUTO SHEET 
FEEDER £580 

New! 12" Wide 
Automatic 
Sheet Feeder 
fits all below 


Epson Type 3 MX 80/FT 
_ MX 100 


V EPSON HX20 

the Portable 
Computer £402 


5Mb Hard Disk 
Model 111 £1095 


Model Ifl 

16KC599 
48 K £649 

43K with 2 disk 
drives £1395 


Model I 
48K System 
2 Disk Drives 
Green Screen 


Modem 
with TRS DOS 
and CRM at 
no extra charge 


Complete £995 from £1995 


DAISY WHEEL PRINTERS 
LETTER QUALITY PRINTING 


* FLOWRITER RP 1600. 60 CPS The most intelligent 

Daisy. Proportional spacing with Right Justification on 
WORDSTAR, WORDPRO, APPLE WRITER, SCRIPSIT etc. 

£1500. 

* TEC 40. 40 CPS JAPANESE DIABLO 630 uses Diablo 
Daisy Wheel & Ribbons £1135. 


UADnniCVC forSuperbrain, 
n A n U U I O l\ D TRS 80 Model II, Apple 

Model 6 6 Mb Formatted £1595 
Model 12 11.5 Mb Formatted £1895 
'k Specially designed Hybrid 
heavy duty power supply 
'k Data Error Recovery 


All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products. 
Large range of CPM Software available. Please phone for Prices. 
Demonstrations on all models. 


43 GRAFTON WAY, LONDON W1 P SLA (Opposite Maples) 
OPENING HOURS: 11-7MON-FR1 12-4 SAT Tel: 388 6991/2 
24 hour answer phone: 01-388 5721 
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Youllbe glad you chose 
apersonal computer with power 
enough to growwithyour needs. 


The ICL Personal Computer with 
power to grow as you need it. 

Choosing the wrong personal computer can work 
out very costly, because though they grow to meet your 
needs, they just don't grow enough. 

The new ICL Personal Computer gives you more. 
It's a versatile, professional personal computer. It 
can start with a single Visual Display Unit, naturally, and 
it has a wide range of functions to meet your increasing 
requirements. And it can grow larger than most other 
personal computer systems, because its capacity for 
additional hardware is greater. 

Starting at £2,895 with one VDU 
The ICL Personal Computer provides a range of 
options enabling you to have a system tailored to 
meet your changing needs. 


For example, by adding a fixed-disc, you can have 
eight times the original storage capacity, and support up to 
1 VDUs. And there is an extensive range of Personal 
Computer hardware. 

Wide range of integrated accounts and other 
application software available, providing limitless 
possibilities. 

So your secretary can do her word processing, you can 
do your forecasts, your accountant can do the invoicing, 
and your programmer can do his own thing, all at the same 
time. Thats what makes ICL Personal Computer more than 
just a personal computer. 

And because ICL is Europe’s leading computer 
company, with thousands of satisfied users in over 80 
countries worldwide, we can offer ICL Trader Point 
service and maintenance back-up that's second to none. 

What more could you ask for, apart from a 
demonstration? 




trader point 

Johnson House ■ 75-79 Park Street ■ Camber ley Surrey 


Please send me further information on the new ICL Personal Computer. 
Name Position 

Con ipany Name & Add ress 



Johnson House ■ 75-79 Park Street ■ Camberley ■ Surrey 
Telephone 0276 20446 


Telephone 

Type of Business 


■ Robophone Answering 24 hrs. Prestel page No. *200632 
| Mailbox No, 027620448 

I 48 Gloucester Road ■ Bristol ■ Telephone 0272 422061 

J 113 Stratford Road ■ Shirley ■ Birmingham B90 3AY 
Telephone (021) 745 3246 
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WORLD'S SMALLEST 
COMPUTER SYSTEM? 

Breast Pocket Computer — AS Book Size System 
More powerful than pocket computers costing up to twice as 
much, 

£79.95 
£99.95 


vmm.' 


Sharp PC-1251 Computer 

Plus FREE £10 software voucher 

CE-125 Prmter/Micro Cassette 

Plus FREE £10 so it ware voucher 

Custom made for Sales Executives. Ideal for Engineers and 
Hobbyists H or as a starter computer that grows into a 
powerful, reliable system. 

PC-1251. Massive memory: — 4.2K BAM (3.7K user) and 
24 K BOM for extended BASIC, including DIM, STRING 
and INKEYS. Up to 18 programs stored in memory at 
once, each with, its own execute key, plus reserve mode 
for frequently used commands. One -touch mode selector 
for Reserve/Pro gram /Bun. Full range of maths and science 
functions. QWERTY keyboard. 24 digit dot matrix display. 
Auto power-off, with memory protection. 

CE-125. Half the size of this page and less than 1 inch 
thick! 

24 character thermal printing of data, computation results, 
programs, etc. Integral micro cassette recorder for error- 
free saving/loading, plus built-in interface for standard 
cassette recorder. Will run existing PC-1211 software but 
many times faster! Powered by rechargeable NiCad 
batteries, or mains adaptor (supplied). 

MiCROL AND SHARP SOFTWARE AVAILABLE SOON 
SEND FOR DETAILS 

PRICES include VAT, PStP. Offers are 
subject to availability. Send cheques, 

P.O. or phone your credit card no* to: — 


t e* U. ^ ^ 

i x& 1 % ’ 

3 u-b* & v ^_._ h ® 


u. Vii 




Va ' 


System Price £179.90 

Including VAT and FREE £20 software voucher 

Dimensions 

PC-1251. 135 x 70 x 9.5mm (5-5/16 x 2f x J inch). Weight: 115g 
(4oz). 

CE-125. 205 x 149 x23mm (8-1/16 X 51 X 29/32 inch). Weight: 
550g (1.21b), 


SHARP PC-1500 COLOUR COMPUTER 

The world's most powerful pocket computer? 

PRICES, including VAT and FREE software vouchers 
PC- 1500 Pocket Computer plus £20 software vouc her£ 169. 95 
CE-150 Colour Printer/ Cassette interface plus £20 voucher 

* ..£149.95 

CE-155 8K RAM Expansion Module plus £10 voucher. .£79.95 
CE-159 8K RAM/ROM with battery back up -f- £10 voucher 

.. £89.95 

CE-152 Custom Cassette Recorder plus £5 voucher £39.95 

CE-153 140 key Software Board plus £10 voucher £79.95 

CE-158 RS-232C Interface plus £20 voucher £149.95 

SOFTWARE AND ACCESSORY LIST ON REQUEST 


MiCROL 


MAIL 

ORDER 


Dept* PC, 38 Burleigh St 
Cambridge CB1 IDG 
Telephone: 0223 312453 
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Castleof Riddles 


Philosophers 

Guest 


PROFESSIONAL 
ADVENTURERS 
TO UNDERTAKE 
THREE DANGEROUS: 
MISSIONS 

You will need a quick agile mind, a rock-steady hand, and nerves of steel to 
survive. Your reward will be treasure beyond the dreams of man and the 
.satisfaction of going where no man has gone before. 


Special 
/competition^ 
with over 
£ 3,000 
jnpnzes^ 

S F Bi 

Win over £3,000 in prizes 
in the fabulous Acornsoft/ 
Your Computer competition. 
Entry form on every pack. 

Enter the warlock's castle, 
solve the riddles, and regain 
the ring to become ‘King of 
the Ring: 


PHILOSOPHER’S QUEST 

A fascinating 
adventure in a world of 
fiendish puzzles to be 
solved. To complete 
yourquest-thinkhard 
about everything you 
do. 

SPHINX 
ADVENTURE 

A full-sized classic 
adventure game in 
which you move 
through caves, fight 
with trolls, collect 
treasure and finally make your way to 
the sphinx to col]gct your rewart 


All the adventures can be run on 
the BBC Microcomputer Model B and 
cost £9.95 including post and 
packing. 

Acornsoft Limited c/o Vector Marketing Ltd, Denington 
Industrial Estate, Wellingborough, Northante NN8 2RL. 

I To: Acornsoft Limited c fa Vector Marketing Ltd, Denington 
I Industrial Estate Wellingborough, Norlhants NNS 2RL. 

I Please send me the following adventure games. 

Phi tosoptiers Quest SSGQ 1 . , . { qty) at £9. 95 = 

I Sphinx Adve ntu re S BGG7 . . . f qty) at £9. 95 — 

Castle of Riddles SBG 17... {qty) at £9-95 = 

I Total 

1 enclose cheque no or psease debit 

| my Access or Barclaycard no 

I Please Print 
Name; 


| Address; 


1 " 

Postcode; 

1 

| Signature 
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:qpplG 


PROGRAMS WITH 
A DIFFERENCE 


WCIGID IHANDUEIR 




LIST HANDLER 


SILICON VALLEY SYSTEMS. MJC. 


I! 66 COLUMNS 
PLUS ON-SCREEN!! 

Full and Powerful Word Processing 

WITHOUT ANY EXTRA HARDWARE 

Will run on standard 48K Apple with 
one or two disk drives. With direct-to- 
disk editing its possible to have single 
documents larger than memory. PLUS 
all underlining, justification etc 
appears on the screen. £109 

(£12$, 36 tnC.VATj 


up to 3000 records 
PLUS on ONE DISK 

sorting on up to 8 DRIVES Mowing 
say, a Mailing List of 24000 !! Lists 
are totally user defined and can 
have as many as 255 fields! 

PLUS full merging with Text files to 
produce form-letters, price-list, in 
fact the only restriction is the 
users imagination, £65 

(€74.75 inc.VATJ 


Apple free with these 

\ APPLES! 


T/\BS 


SALES 

LEDGER 

PURCHASE 

LEDGER 



PLUS APPLEWRITER III 

SYSTEM COST 
(as illustrated) £24 18 
FREE SOFTWARE VALUE £659 


Complete start-up 
business systems 
, at the same cost 
as the hardware 
only 

Unlike the 'discount 
boys' this offer 
includes 

ON-SITE 

INSTALLATION 




IWaimiMa 

STUDYING 
FOR EXAMS? 

Simply type your notes into 
our E-Z LEARNER program, 
and the computer will throw 
random questions at you until 
you have learned each 
subject thoroughly. £25 

(£23. 75 Inc.VAT) 


LOTS OF 
READING TO DO? 

Then you need a copy of our 
RAPID READER You decide 
on the speed you want to 
practice at and the computer 
will give you words sentences 
and paragraphs to read and 
then tests you for 
comprehension. £25 

(£28.75 Inc.VAT) 


2 hours BASIC INSTRUCTS 
and FULL AFTERSALES BACK-UP 

OFFER ENDS 24th February 1983 

24-hour ON-SITE MAINTENANCE AVAILABLE 


(Prices quoted DO NOT 
INCLUDE VAT} 


WORE HANDLER 

HII 

LIST HANDLER 


THE MSI ONE 
VISICALC 

SYSTEM COST 
(with Hitachi monitor) €1602 
FREE SOFTWARE VALUE £519 


A/wr/Steln 


SOME SOFTWARE! 



GAMES 


WE AEtfc 

ACCREDITED DEALEHS 
Wt W|]] A»ist you All 
the way ihrouqh with 
llotion 


FLU1 STAFF TRAINING $Y fjIffT (T AVAILABLE tr TtEQUWEO 


AH NEWRRAIN PRICES include VAT 

GOBBLER 

The well-known Arcade gome of eat and t 7 U#UU 
be oaten 

TYCOON/PELMANiSM 
TYCOON requires you to buy And sell 
ihiiti* with the compute-: throwing in 
random f Actor* that affect price*. 

PELMANISM is the game that teat 

your memory m* king cards into pairs, £ J 2 , 00 

WOAUS 

Chasing your own tail can be very tricky L H. 95 

HOME S BUSINESS 

HOME BUDGET £12.00 INVOICE a CREDIT NOTE 
K**p track of the family Issues and keeps track of 

finances quickly and easily. all your Invoices. £8Q Q§ 

DIARY £ 12.50 invoice REVIEW 

1 2 months appointments Analyses and reports all 

birthdays etc. IttvaieeB issued, £27.50 

WORD WORKER £29.95 (if both programs bought together, 

A very efficient word * DEDUCT £12,45 from total! 

proceeAor. Ideal for students iii-uinn j ... 

and people who write NEWBRAIN 

data base £3 l m 50 Model AD £263*35 r 

Store «p to 800 records and (with lCD dlsplayj 

sort on up to n fields. MO(Jet A £228.85 I 

I 



FOR POWERFUL FINANCIAL MODELLING 

For ALL CP/M systems £295 

(£ 339.25 Inc.VAT ) 


Mail Order 

Prices include Post & Packing 

Full after-sales service is included 
with all Software 

Callers very welcome * 

Our retail shop is open from 
10 till 6 (Closed Wednesday all day 

10 EastfieJd Parade 
forbes Avenue, [hirers Bar 
Herts. EN65ND 
Patten Bar (0707) 44808 




C df r/Ctuk/Cutf *f-D tar 


24hr Telephone 
ordering service 

On 070 7 59SG9 


HP STAMP V QUWffO-J |u ■ I 


Model A £228.85 

Full product supporf end Guarantee 



compute 


;er s 

FREEPOST 9005 Potters Bar, Herts., EN6 2BR 


54 


• Circle No. 288 

PRACTICAL COMPUTING February 1983 







Back Issues 


Each month Practical Computing 
examines personal computers, peripherals and software packages, providing unbiased 
critical comment on the strengths and weaknesses of the products reviewed. 

This, together with descriptions of programming techniques, and the Open File Section 
which contains hints and items for users of Apple, Pet, Tandy, BBC and Sinclair 
Computers, makes Practical Computing an invaluable source of information and advice. 


March 1982 

Reviews: Sirius; Kontron; Ricoh 
printers; Sales Ledger package. 
Apple software; Adventure — 
history of the game and its 
offshoots; Patsy — how to asses 
your skill as a programmer. 

April 1982 

Reviews: Oki IF-800; HP-83; 
Hornet - critical path package. 
Computer-aided design; 3-D 
graphics; Education — reading 
program. Sorting; Computing 
on the farm . 

May 1982 

Reviews: PBM-1G00; Genie i 
and II; Arfon light pen; MBasic; 
Superscale. Will personal 
computers oust main frames? 
Education — Learning 
multiplication tables. Sampling, 

June 1982 

Reviews: North Star 
Advantage; Percom; Hard-disc 
Superbrain; MBasic. Education 
— Schools' Software; Testing 
language ability. Stock control 
on a micro; Income tax 
assessment; CP/M explained. 

July 1982 

Reviews; Sinclair Spectrum; 
Sord M-23; Atari 800; Quine 
Sprint 9 printer. Structured 
programming in Basic; CP/M 
file copying; Power - utility 
package for the Pet. Clive 
Sinclair interview. 

August 1982 

Reviews; Sharp PC - 1500; 
Televideo 802; Graph pac for 
high res graphics. Towards 
intelligent programs; Stock 
control on Apple II; APL 
descri bed . 


cost networking; Superfile for 
data base management. Town 
planning - a role-playing 
game; Data posts explained; 
Cryptanalysis. 

October 1982 

Reviews; CCS — 300; Dragon 
32; Sound chaser — synthesiser 
system for Apple II. Monte 
Carlo methods; Applesoft 
compilers; Wordpro revisited; 
Graphics for BBC micro; 
Applications programming for 
beginners Chris Curry interview, 

November 1982 
Reviews: Commodore 64; 
dBase H; Bit Stik high- 
resolution graphics for the 
Apple; Microcache, Using the 
BBC Micro as a graphics 
terminal. Fourier transforms 
with VisiCalc. Education — 
timetable planning. 


September 1982 
Reviews; New Brain; 
Superbrain II; Clearway 


Issue Imonth) 


low 


Year 






, m 


December 1982 

Reviews: Eagle II and TMK 330 
business micros; GraForth on 
the Apple; Wordcraft on the 
Vic-20; games on the Atari. 

Micros under £200 — the 
essential facts. How to 
manipulate memory on the BBC 
Micro. Plus - a complete listing 
of a Monopoly program for the 
Pet. 

Fill in the coupon and return it 
with your remittance to 

Practical 
Competing 

Address as on coupon 

To obtain any of these back 
issues please complete and return 
the coupon. Prices per copy including post and 
packing are UK £1.50, Europe £2.00, Rest of 
world £2,50 (Air Mail). 


Quantity required 


To: General Sales Dept. P Room 108, )PC Business Press Ltd.. 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS, 

Please send me the back issues detailed left - for which I enclose 
cheque^PO for £ payable to I PC Business Press. 


Name 

Address 
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VICTOR 9000 

Aimed at the office market, the Victor 9000 has a wide range of packages to support it. 
Jack Schofield takes a look at this “new” machine. 


the victor 9000 is a new machine that is not 
really new: it is, in fact, the Sirius l wearing a 
different box. Both these microcomputers 
are made on the same production line by 
Victor United, which used to be called Sirius 
Technology. 

The difference in styling does, however, 
indicate a difference in marketing ideas, The 
Sirius was styled as a futuristic new micro to 
sell through computer dealers against 
established products like the Apple II and 111 
and Commodore micros. The Victor 9000 
was styled for the Victor bus in ess -equip mem 
subsidiary of the giant Walter Kiddie 
conglomerate, to sell as part oT a range of 
office products. 

In the U.K. the Victor is marketed by DRG 
Business Machines, which is part of the 
Dickinson Robinson Group. DRG is a public 
company with a turnover of more than £600 
million, and is particularly known for 
stationery products, including Seilotape and 
Basildon Bond. 

Victor software 

Part of the “office equipment" 
philosophy is the provision of a range of 
Victor software to go with the machine. The 
Victor 9000 supports CP/M-86 and MS- 
DOS, of course, just like the Sirius I , so there 
is a w ide range of general packages available. 
The person who wants WordStar, for 
example, can have it. The office equipment 
buyer will probably be encouraged to 
purchase Victor software including 
VictorWriter and VictorCalc. Ideally these 
should have been configured to make 
optimum use of the Victor's facilities, 
including the soft keyboard and function 
keys, but they have not. 

The main unit and VDU of the Victor are 
essentially identical to the Sirius 1 , except for 
being cream coloured instead o f brown . For a 
full review see the ACT Sirius test in the 
March 1982 issue of Practical Computing , 
pages 5 4“ 56. 

The Victor's display is memory mapped 
and refreshed from main memory. The 
maximum definition is 800 by 400 pixels, 
which allows very fine character definition 
and outstanding graphics. 

The Victor 9000 keyboard differs in several 
respects from the one originally supplied with 
the Sirius. The most obvious difference 
between the two keyboards is the styling. 
Where the Sirius keyboard is low and 
tapered, the Victor version is small and 
boxy. 

The Victor has 10 assignable function keys 
where the Sirius had seven. One of these is the 
Help key, number 8. However, function keys 
9 and 1 0 do not appear in the manual which 



Full documentation is available. 


was supplied with our machine, nor were they 
used by the Victor software. 

Several of the keys arc labelled differently 
on the two versions, though functionally they 
seem to be the same. The key confusingly 
labelled Cont — which might tempt the 
unwary to think it stood for control, Ctrl — 
now carries the Pause label too. The key 
which is effectively Ctrl is still labelled Alt. 

The Victor has been launched with two 
operating systems and a small amount of 
software. The operating systems are 
CP/M-86 version 1 .0 (I/O 2.2} and MS-DOS 
version 1.25H; each takes up 40K of RAM. 
The software includes VictorWriter, 
VictorCalc and the Tabs set of financial 
packages. Independent software like 
B ii si Post is becoming available too. 

In theory, anything which runs on the 
Sirius 1 should also run on the Victor. 
However, ACTs Pulsar programs use a 
special password-protection system which 
will prevent them from being run on the 
Victor. 

VictorCalc is an electronic spreadsheet 
program which uses function keys 1 to 7 for 
commands like Value and Label. It seemed 
slower and less convenient to use than 
Vi si Calc, but perhaps familiarity with that 
ubiquitous package prevented the Victor 
version from getting a fair review. The lack of 
a manual did not help. 


Specification 

Microprocessor: Inlet 8088; 16 bit with 
eight-bit input/output; 5MHz 
Operating system: CP/M-86, MS-DOS 
Memory: 128K RAM, 4K video RAM, 16K 
ROM 

Disc storage: two 5.25 in. floppy drives 
with BOOK storage each 
Keyboard: detached QWERTY with keys 
including 10 function keys and numeric 
keypad. All keys programmable 
Display: 11 in. green screen with 80 
characters by 25 tines or 132 by 50 lines 
Sound: Codec voice synthesiser 
Ports: two RS-232C and one Centronics 


VictorWriter is actually a version 2.12 of 
the well-known Select word-processing 
package. With it you select the function you 
want — such as Create, Edit, Delete, List, 
Print, Spell, etc — by pressing the first letter 
of the word. The special function keys are not 
used at all. — Even For Help you press H. 

VictorWriter is a reasonably versatile word 
processor which is menu-driven, and screens 
are clearly labelled so you know where you 
are. The best thing about it, however, is the 
Teach program supplied on the same disc. It 
takes you through the main commands in 26 
easy lessons, and it is interactive and offers 
praise or blame according to how well you do 
the exercises. 

Laugh a minute 

The writer has a sense of humour, and uses 
files called, for example, Whatsup.Doc. If 
you later get stuck when using VictorWriter, 
and ask for Help, this calls up the relevant 
step-by-step instructions from the Teach 
program. It is therefore possible to become 
quite proficient after only about two hours 
use, which compares very favourably with 
most packages of similar power. 

The Victor keyboard is completely “soft” 
and the Keygen utility allows any character to 
be assigned to any key. Also, the character set 
is held in 4K of RAM, not in ROM, so using 
the Cedit utility it is possible to create new 
character sets and overwrite the usual ones. 

Further, RAM keeps a 16-bit word for 
each scan line of each character. As 
characters use a 10-by-16 pixel grid, which 
means 32 bytes per character instead of the 
usual eight. Only 10 bits of each scan line are 
displayed, but other bits can be used for other 
things like reverse video, underscore, 
subscript and superscript, etc. 

Finally, the Victor provides a range of 
display options from 80 characters by 25 lines 
up to 132 by 50. In the highest resolution 
mode, 40K of RAM is used to address each of 
the 320,000 pixels individually. 

Prefis has used all these facilities in The 
Book Machine, It is essentially a 
sophisticated word processor, but is designed 
to produce discs that can be read directly by a 
typesetting machine. Thus the screen display 
needs to match the look of the typeset text — 
and this must include various typefaces, a 
range of type sizes, proportional spacing and 
proper justification. It must also be possible 
to view the text both with and without the 
various typesetting commands. This is what 
The Book Machine does. 

It offers up to seven different type styles in 
a range of sizes from 6 points to 48 points and 
they can all be displayed on the screen 
simultaneously. I liter-line spacing is variable 
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The Teach program helps gain proficiency. 

and as well as the standard character set some 
250 extra characters are included to eater for 
foreign-language and scientific publishing. 

Being a complex program it is relatively 
difficult to use, and it makes extensive use of 
the function keys* The definitions of these 
keys, which change according to where you 
are in the program, arc displayed along the 
bottom of the screen. 

You can also set up your functions or 
macros very easily* A convenient way to do 
this is to use the ten keys 0 to 9 on the numeric 
keypad* Thus a macro of a sequence of half a 
dozen keystrokes can be memorised, then 
entered simply by pressing one key* The 
technique is useful for entering sequences for 
frequently used typesetting commands* In 
fact, the ideal approach would be to 


customise the whole keyboard as though it 
was a dedicated word processor* Even as it 
stands. The Book Machine represents a 
major advance in word processing for 
authors, at a price estimated at £6,000 
including hardware. 

Conclusions 

• The Victor 9000 should be successful since 
it is the same as I he Sinus I, but this will 
depend on DRG’s marketing approach. 

• It should expand the Sirius/ Victor market 
by offering a second source of software* 

• Current software does not fully exploit the 
facilities of the hardware, but (his situation 
can be expected to improve* 

• To judge by a pre-release, unfinished 

version, The Book Machine on the Victor 
9000 could make a major impact on the book 
publishing field in particular. Q 
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Specification 

Microprocessor: Z-80A, 4 MHz 
Memory: 64K RAM, 32K Mask ROM, 16K 
video RAM 

Disc storage: 5.25En. dual disc drive; 280 K 
per drive, 254K formatted 
Keyboard: QWERTY with 90 typewriter 
keys, including numeric keypad and 
eight function keys 

Display: green screen or colour monitor; 
eight colours, Mode 0: 80 characters by 
25 lines, or 36 characters by 24 lines 
Mode 1: 160 by 100 graphics and text 
Mode 2: 640 by 200 pixels 
Ports: RS-232C, 600-9,600 baud plus 
ports for monitor, disc drives and 
cassette, two slots for ROM cartridges 
Dimensions (height x depth x width in 
mm,) 99,5 x 253 x 429 
Distributor: Office international, 247-257 
Euston Road, London NW1. 


Toshiba already has two offerings on the 
U. K . market, the T-200 microcomputer and 
the EW-1QQ word processor — both 
uncompromising business machines with 
twin floppies built into a massive VDU 
casing . By contrast the T- 1 00 or “Pasopia* * , 
as it is called in J apan, is transportable if not 
quite portable. 

ft arrives in four boxes containing the 
PA-7161 colour monitor, PA-7200 twin 
5,25in. floppy disc drive, PA-7251 dot- 
matrix printer and, in the smallest of the 
packages, the computer console itself. An 
extra box provided a step-down transformer 
to cope with U.K. mains, the prototype not 
being designed for 240V . 

It takes only a couple of minutes to 
connect the system together, and on 
powering-up it worked first time. There are 
only two problems. First, it is difficult to 
find room for the machine because it does 
not stack easily. Each component will 
generally stand alone, so the system really 
needs a desk to itself. Second, it produces 
bad RF interference, making it impossible to 
listen to the radio, though it did not affect 
TV reception. Presumably the problem will 
be taken care of in the forthcoming 
production versions. 

While the system was used with a colour 
monitor, a Pal TV option may be offered 
with production versions. The converter is 
currently being designed by Toshiba 
Europe. Thus it will be possible to market 
the T-200 console on its own as an entry 
point to the larger system. 

The console is about 16. Sin. by 10in. in 
area and slopes from 2in. to 4in deep. The 
keyboard has 90 typewriter-style keys 
divided into three main groupings. First 
there is the QWERTY keyboard containing 
57 keys. The normal typewriter layout has 
been preserved and the Shift keys are exactly 
where you would expect to find them. The 


TOSHIBA 


keyboard is therefore very suitable for 
touch -typing. 

One nice point is that the alphanumeric 
keys are light-grey while the other keys such 
as Shift, Ctrl and Return are in a contrasting 
dark tone. 

The second main group is a numeric 
keypad on the right of the console. It 


contains 19 keys in a calculator layout: a 
decimal point and numbers from 0 to 9 plus 
Cursor control, Return and other keys. 
Finally along the top of the keyboard are 14 
extra keys, including eight assignable 
function keys. 

One of the extra keys is labelled Label, 
and pressing it displays the current 
assignments of the eight function keys along 
the bottom of the monitor screen. 
Assignments used on test included Files, 
Load, Save, Time, Edit List and Run. It 
certainly makes life convenient to be able to 
load, list and run programs by pressing only 
three keys. 

The key next to Label is labelled Kanji, for 
the Japanese character set, and the next one 
is labelled Copy. When pressed along with 
the Ctrl key, Copy performs the very useful 
function of dumping ail the contents of the 
screen directly to the printer. The last key is 
red and marked Stop. Pressing it only 
breaks the program; to reset you have to 
locate a small, white button hidden from 
view on the back of the console. 

The remaining features of the console are 
an On/Off switch with green LED in the 
top-left and a hinged door in the top-right 
corner. Lifting the door reveals two 
different connections for plug-in RAM or 
ROM packs. There are ports on the back of 
the console for connections to the printer, 
disc drives, mains and VDU, plus three 
ports, for example, cassette I/O, only 
identified in Japanese characters. 

The twin disc drive and printer are both 
about the same size as the console but 
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T-100 


The forthcoming offering from one of the 
Japanese consumer-electronics giants is 
inspected by Jack Schofield, who pronounces it 
a versatile if rather large piece of equipment. 


somewhat thicker. The printer is about 
4.5in. deep and the disc drives about Sin. 
Both have green power-on LEDs and, like 
the colour monitor, are finished in the same 
silver and deep-brown colours as the console 
itself. All the units are extremely solidly built 
and the quality of construction and finish 
puts some British-made microcomputers to 
shame. 

The disc capacity is 254K of formatted 
storage per disc, of which the console will 
run up to four. The dual-disc unit includes a 
fan, and the noise of that is tiresome — as it 
is with most such fans. The drives 
themselves are phenomenally quiet in 
operation — at least for those of us used to 
Apple, Atari and Sirius drives. Often one is 
not sure that anything is actually happening, 
which means looking at the red Disc in Use 
warning light for confirmation. 

The printer is an 80-column model which 
prints an eight by nine matrix. Type styles 
available include pica and elite faces, 
condensed characters and proportional 
characters, with the usual enhanced versions 
produced by double striking. A range of 


block graphics is included as part of the 
Toshiba Basic — including signs for playing 
cards — and the printer handles them quite 
happily. The colour monitor has only two 
controls, for brightness and power. 

Powering-up the console produces the 
question “How many files (0-15)?” and 
then the information that you are using 
Toshiba T Basic version 1.1 ©1982 by 
Microsoft. There are 25,595 bytes free. This 
version uses OK to mean ready. 

The cursor is a flashing underline, but one 
key press changes it to a flashing block. The 
initial screen contains 36 characters by 24 
rows. However this can be changed to an 
80-character screen by typing Width 80. If 
you type Width 40 you do get a screen 40 
characters wide, but it does not occupy the 
full screen width. TBasic is an enhanced 
version of Microsoft and includes numerous 
extra commands such as BSave and BL.oad, 
Chain, Print Using, Input, On Error Goto, 
TRon and TRoff, If-Then-EIse and While- 
Wend. 

There is auto line numbering and the even 
more useful renumber function — yes, it 


renumbers your Gotos as well. Graphics 
functions include Circle, Draw, Line, 
Colour and Paint. The T-100 offers eight 
colours numbered from 0 to 7: black, blue, 
red, purple, lime green, pale blue, yellow 
and white. There is also a keyboard sounder 
which can be made to beep or play a note 
from 0 to 255. It covers a wide range, but 
could hardly be called musical. 

TBasic is an extremely well thought-out 
language and anyone used to more limited 
versions of Microsoft will greatly enjoy 
using it. Its more practical advantage from 
the point of view of the T-100 is that it is the 
same language as is already used with the 
T-200 business micro. T-100 discs are 
compatible with T-200 discs so Toshiba's 
standard business software can be run on the 
new machine. As the Toshiba will also run 
CP/M version 2.2 the range of business 
software available is quite respectable. 

The alternative Basic language supplied is 
called OA Basic, and comes in two versions 

— one ROM based and the other disc based. 
Plugging in the OA Basic ROM pack 
without the drives produces Toshiba's 
copyright logo. The number of bytes free is 
now 32,738. Curiously, booting up the disc 
version of OA Basic leaves 32,758 bytes free 

— 20 bytes more. 

OA Basic seems to have most of the same 
commands as TBasic, except that it 
probably has easier disc operation. The file- 
handling commands include Build, Open, 
Close, Get and Put, Input, and Search. You 
can use the Build command to create 4 1 files 
on each mini-floppy. 

Files can be password protected using the 
Build # statement and an automatic 
Load/Run utility is also included. The other 
disc utilities are Initialisation or Formatting, 
Copying, Sort, Packing of indexed 
sequential files to rearrange records for the 
effective use of disc space, and Recovery to 
restore partly destroyed sequential files. OA 
Basic also includes a machine-language 
monitor, and the Term command can be 
used to convert the T-100 to a terminal. 
Parity and baud rate, etc. can then be 
specified. 

To sum up, when you power-up the T-100 
it first looks to see if the disc drive is switched 
on and a disc is in drive A. If the disc 
contains CP/M, enhanced OA Basic or 
enhanced TBasic it boots that. If not it looks 
at the ROM slot to see if the OA Basic ROM 

— or the promised mini-Pascal — is plugged 
in. If so it boots that, if not it defaults to the 
built-in TBasic. 

In many ways this is very useful but in 
others it is quite confusing. For example, 
you are using OA Basic and you type Cls, 
thinking this clears the screen. It does, but 
only in TBasic, so instead you have to type 

(continued on next page) 
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Japanese graphics characters and card symbols are in the standard character set. 



Basic is built in, but an enhanced version can be added via a plug-in ROM pack. 
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(continued from previous page) 

Screen 0* I f you are using O A disc Basic you 
might type Dir, thinking this will give you 
the disc directory: it does, but only in 
CP/M. In OA Basic you must type Cat. 
Similarly in TBasie you can use the cursor- 
control keys to do full-screen editing of your 
program, but in OA Basic you can’t. It is 
easier to type, say, Edit 10 when you want to 
edit line 10, whereupon this line is reprinted 
with the cursor on it. The story of the Tower 
of Babel has certainly not lost its relevance. 

The internal organisation of the T-100 
seems quite complex. The specification 
notes that 64K of RAM is fitted as standard, 
while a further 16K is provided as video 
RAM. There is also a 32K masked ROM, 
and RAM packs from 8K to 32K can be 
inserted in the slots provided. 

Programs can be entered in upper or 
lower case, or a mixture of both. When a 
program is listed all the lower-case 
instructions except those in quotes are 
converted into upper ease. Reserved words 
are stored as tokens so they do not need to be 
typed out in full, you just need enough of the 
word to make the reserved word dear, 1 f you 
use additional spaces to indent statements to 
make your program structure dearer, your 
spacing is saved along with the tokenised 
lines. 

Numbers can be integer from -9,999 to 
+ 9,999 or floating point. Numeric 
variables can be either integer, single- 
precision or double-precision. An integer 
variable is marked by a % sign and takes up 
three bytes of memory. A single-precision 
number up to eight digits long lakes up five 


bytes of memory. A double-precision 
number, marked with a H and up to 14digits 
long, takes up eight bytes of memory. A 
character string, marked $ is usually up to 32 
characters long and takes up memory space 
equal to its maximum length plus one byte. 

It seems that for convenience all strings 
are automatically dimensioned to 32 
characters. Longer strings can be used by 
using a Dim statement, and when only short 
strings are being used memory can be saved 
by using a Dim statement that is less than 32. 
The maximum character-string length is 255 
characters. Dim is also used for declaring a 
one to 15-dimensional arrays. Long variable 
names are allowed, but as they take up quite 
a lot of room in memory they probably 
should not be too long. 

There are three distinct graphics modes 
for the T-100 with OA Basic. In Text mode 
only characters can be displayed; in graphics 
mode both characters and dots can be 
displayed; and in the fine-graphics mode 
pixels are addressed individually. The 
colour resolution of the fine-graphics mode 
is eight dots wide by any number of single 
dots deep. 

If a single character has a resolution of i in 
the basic mode, then the text /graphic mode 
has a definition of 8 and the fine-graphics 
mode of 64. However, because colours are 
addressed in eight-bit widths the colour 
resolution of the fine-graphics screen is only 
80 horizontal by 200 vertical, even though 
this number of pixels is 640 by 200. 

The T-100 takes quite a long time to 
redraw a colour screen, and it lacks any 
version of sprite graphics, so it is not 


particularly good for action drawing. 
However, all of the colours produced are 
pure and brilliant — quite unlike the sad 
colours of the Dragon, for example — and on 
the Toshiba colour monitor the visual 
sharpness is outstanding. 

The graphics are extremely good when 
used for thinking games such as chess, 
Othello and Mastermind; it is only when a 
moving object has to be continually drawn 
and erased that the limitations of this 
straight bit-mapped approach really show 
up. However, the T-100 is really a business 
not a games machine. The sheer brilliance of 
the colours could be used to great effect in 
business programs. Nonetheless, most 
buyers will be watching their cash and will 
plump for the cheaper option of a green 
screen. 

Unfortunately, all the printed 
documentation on the T-100 is still in 
Japanese. There is quite a lot of it and it 
looks extremely thorough. The OA Basic 
guide includes a separate section on each of 
the reserved words with worked examples , 1 1 
also contains a useful guide to the couple of 
dozen codes for error messages. The 
documentation is currently being translated 
and corrected in England, which should 
compensate for Toshiba’s occasional lapses 
when it comes to English spelling. 

The T-100 is sold in the ILK. by Office 
International Ltd, the sole distributor. 
Office International is a substantial 
company with an annual turnover of around 
£40 million and some 2,000 employees 
including about 700 technicians, and 
already sells Toshiba’s T-200 micro and 
EW-I00 word-processor, and provides 
nationwide support . 

Office International says it is not yet able 
to give a price on the T-100, but including the 
colour monitor and 80-column printer the 
price is expected to be under £2,750. This 
will put it out of range of most home users 
and personal computer buyers, but it is by 
no means expensive in comparison with less 
sophisticated products from other large 
corporations providing such a wide range of 
office equipment and consumer goods. 


Conclusions 

• The T-100 is a well-designed and well- 
finished microcomputer which is small 
enough to be transportable. However, the 
system as a whole has a targe “footprint** 
and will probably require its own desk. 

• It is a versatile machine already capable of 
running several languages, and the ROM 
sockets offer possible expansions including 
RAM “discs**. 

• OA Basic is large and extremely easy to 
use, though its execution speed is relatively 
slow, 

• The T-100 offers an excellent display and 
brilliant colour though it is not particularly 
suitable for moving graphics, 

• The price may not be low enough to tempt 

home buyers, but with distribution through 
a major office-equipment supplier it could 
well find buyers among the existing T-200 
user base and in larger businesses. Q 



Circles become elliptical when Esc-Copy dumps screen contents to the printer 


Benchmarks 

Standard benchmark tests reveal that T-8asic runs a lot faster than OA Disc Basic on 
the T-100. All timings are in seconds, and average three runs. 

1 2 3 4 5 6 7 8 

TBasie 1.2 3.7 11.1 10.9 11.6 20.3 32.0 59.0 

OA Disc 2.0 4.2 12.8 17.6 20.5 28,0 40.5 158.5 
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EPSON QX- 10 

Ian Stobie takes a look at another eight-bit CP/M micro from Japan. 


THE world’s LARGEST supplier of dot- 
matrix printers and liquid-crystal displays is 
about to launch itself into the mainstream of 
the microcomputer market with a desk-top 
CP/M machine. Epson’s new maehine will 
not go on sale in the U . K . before April , but I 
was able to take a good look at it on a recent 
visit to Epson’s U.K. headquarters in 
Wembley. 

The QX-10 is a conventional CP/M 
machine built around the eight-bit Z-8QA 
chip. But it has a very modern appearance 
and will sell at a low price — under £2,000 
for a complete system, less the printer and 
application software. The ergonomic 
standard of the whole system is high, as it 


will clearly have to be if the QX-10 is to 
compete successfully in a market made more 
demanding by the arrival of the generally 
very good-looking and well-designed 16-bit 
machines, like the IBM, DEC and Olivetti 
microcomputers. 

Epson’s decision to go for a standard 
eight-bit CP/M system rather than follow 
the 16-bit path needs some explanation. 
Back home in Japan, both Epson and its 
parent company Seiko market a range of 
several different desk-top computers. But in 
selecting the best machine for the crucial 
attempt to break into the world desk-top 
market Epson has clearly been swayed by its 
perceptions of what European and 


American consumers actually want, and in 
particular by the realisation that it is dealers 
who sell machines. 

The QX-10 is aimed at giving the dealers 
what they want: a modern-looking machine 
with good keyboard and display, running 
CP/M because that is what the customers 
are actually asking for, with a large standard 
memory and a low price. Epson has proved 
that it can innovate with the HX-20, the 41b. 
portable computer; this time it is doing what 
it thinks another segment of the market 
requires by being conservative. 

Epson has about 100 dealers in the U.K., 
and they reportedly like the new machine. 

(continued on next page) 
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After all, why should any dealer start asking 
customers to pay more for a barely 
understood technical mystery ingredient 
and an operating system the dealers 
themselves are unfamiliar with? An eight - 
bit CP/M mach i ne gives access to the wealth 
of tried and tested CP/M application 
software packages, and requires less effort 
and new learning* 

Externally the QX-10 follows the design 
approach of recent 16-bit machines like the 
Sirius, IBM and DEC microcomputers in 
being housed in three boxes. The CPU and 
discs go in one “system” box, while the 
screen and keyboard are each on the end of 
their own single-strand cables* 

The keyboard uses the standard type- 
writer layout and has a nice feel to it . It has a 
separate numeric keypad and 18 carefully 
grouped function keys. The cursor-control 
keys are laid out logically with up above 
down, and left to the left of right; for some 
reason this natural pattern is rare even on 
otherwise well thought-out keyboards. The 
keyboard unit is light enough to be 
comfortable resting on your lap on the end 
of its coiled, telephone-style cable, but 
heavy enough to stay in one place on a table 
under heavy pounding. It represents a good 
attempt to put into practice the current 
consensus on what a good keyboard should 
be like. 

The display is also modern in appearance; 
the 1 2in . monochrome green screen 
occupies a large proportion of the front 
surface, keeping down the space occupied 
by the unit on the desk. It can show 25 lines 
of 80 characters, 4OO-by-640 point high- 
resolution graphics, or mixed text and 
graphics. The standard character set makes 
up characters using a 14-by-18 dot matrix, 
giving a very readable display* The U.K. 
machine will probably come with an add-on 
multi-fount ROM board included in the 
price, which will allow up to 16 different 
type founts to be displayed* 

The QX-10 uses a separate NFC 7220 
processor chip to handle the display, w r ith its 
own dedicated 32K memory area allowing 
the Z-80A to continue processing while the 
display is being updated. This does have 
some disadvantages compared to a 
straightforward memory-mapped ap- 
proach, but the compensation comes in the 
high-level graphics routines built into the 
firmware* The*se provide high-speed 
drawing of lines and circles, together with 
rapid block filling, screen panning and 
scaling. The results displayed on the screen 
can be dumped directly to an Epson printer 
plugged into the parallel port. 

The standard system comes with a light - 
pen socket together with supporting 
firmware* All that is necessary is an add-on 
light-pen. An optional colour board 
allowing eight-colour graphics will be 
available for use with an RGB monitor. The 
only disappointment is that the standard 
monochrome monitor supplied with the 
Epson QX- 10 will only be available in green; 
given the general attention to meeting the 


Specification 

SYSTEM BOX 

Dimensions: 503 x 340 x 103mm. 

CPU: Z-80A running at 4 MHz, assisted by 
NEC 7220 graphics controller 
Memory: 192K RAM expandable to 256K 
32 K dedicated video RAM arranged as 
one-high resolution graphics page of 
16K and eight text pages of 2K 
2K of battery protected CMOS RAM 
Clock: battery-powered day, date arid 
time 

Discs: twin slim-ime Epson-manufactured 
5.25in, floppies, 320K each 
Bus: five free expansion slots 
Standard interfaces: 
light-pen connector 
parallel printer interface 
RS-232C communications interface 

DISPLAY 

Dimensions: 340 x 312 x 270mm. 

Type: monochrome green on black 12in. 
CRT 

Displays: 25 lines by 30 characters or 
640-by-4Q0 point high-resolution 
graphics 

KEYBOARD 

Dimensions: 508 x 224 x 48mm. 

Type: Detachable with standard QWERTY 
layout and spacing 
Features: 103 keys in all, with 16-key 
numeric keypad, eight-key cursor 
control block, 14 function keys in four 
blocks; all keys software redefinable 

Software included in price: CP/M 212 from 
Digital Research; Multi-fount Basic, 
version of Microsoft MBasic 
Hardware options: 
colour board displays eight-colour 
640-by-400 dot graphics to monitor 
high-speed optical-fibre interface; two 
channels to support two hard discs at 
bOOKbits per second 
multi-fount character-generator ROM 
board 

RS-232 interface board; four additional 
channels supporting synchronous or 
asynchronous communication 
IEEE-488 Interface; 

AD/DA convertor 
universal breadboard 
Omninet board 
direct-coupled Modem 
Distributor: Epson (U.K.) Ltd, Dorland 
House, 388 High Road, Wembley, 
Middlesex HAG 6UH. Telephone: 

01-900 0466. Available from April 1983. 


Epson, and are io be sold on their own to 
other manufacturers* Each disc holds 320K 
when formatted, giving the user 64QK of on- 
i line disc storage as standard* 

An Epson hard disc is not available, but 
Epson is encouraging other disc manu- 
facturers to provide them, Epson already 
has a suitable high-speed interface card so 
only the appropriate disc controller is 
needed . Talks with Corvus to link t he QX- 1 0 
into the hard-disc based Omninet local area 
network are at an advanced stage* 

A panel on t he le ft-hand side of t he system 
box pulls off to reveal five expansion slots 
for all these hardware add-ons and, on the 
machine we saw, three unpopulated banks 
of RAM sockets. The U.K* machine will . 
come with 192K as standard, so only one I 
bank of eight sockets will be free, allowing 
expansion up to 256K* Epson has used 
64Kbit chips, which is another reason why 
the system is so much more compact than 
older Z-80 based CP/M systems. 

Software supplied with the machine is 
CP/M 2.2 from Digital Research, and a full 
version of Microsoft MBasic with machine- 
specific extensions added by Epson. The 
Basic will support up to 16 different 
typefaces if the character-generating ROM 
board is fitted, and has been dubbed 
Multifont Basic. 

A 4MHz Z-80 based machine running 
MBasic will not process most Basic routines 
much more slowly than most of the 16-bit 
machines currently on the U.K. market. 
Machines like the ACT Sirius, Victor 9000 
and IBM PC use the Intel 8088, which 
fetches and processes data and instructions 
in chunks no bigger than the Z-80 does* If 
the speed of language processing really 
matters, which is unlikely in most 
applications, it is only machines like the 
Zilog Z-8000 based Olivetti or the Motorola 
M68000-based Fortune which are likely to 
be significantly quicker* 


customer’s ergonomic preferences the 
current fashions for amber or white on black 
screens are overlooked. 

The system box itself is fan-cooled, and 
will work satisfactorily either upright or 
mounted sideways* This means it can be 
moved out of the way , attached to the side of 
the desk or built into it, for instance, leaving 
only the keyboard and display unit to take 
up space on the desk top. 

The system box is fairly compact 
considering it contains the main circuit 
board with the processor and up to 256K of 
RAM, five expansion slots and two floppy- 
disc drives* It looks rather like the system 
box of the multi-user Fortune system. The 
two slim-line 5 *25 in* floppy-disc drives take 
up I it tie space. They are manufactured by 


Conclusion 

• The QX-10 is a thoroughly modern 
machine despite the use of an eight-bit 
Z-80 A processor and the standard CP/M 
operating system* In particular, the 
standard of the keyboard and display is 
similar to more expensive 16-bit machines* 

• CP/M still provides the greatest choice of 
application software packages* For this 
reason many users, adopting the sensible 
approach of selecting their software first, 
will he looking around for an up-to-date 
machine to run it on* The QX-10 looks like 
being an excellent choice, and certainly 
cheaper than any 16-hit machine, especially 
since many of the leading brands require 
modifications to run eight-bil CP/M* 

• Documentation was not available for 
review, but is an important part of any 
system. 

• The price is expected to be in the£1 ,700 to 

£2,000 range, in which case the system is a 
dear winner. Epson is aiming to establish its 
machine as the standard, budget CP/M 
computer, in the place of the Superbrain, 
Televideo and similar machines* Q 
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NORTHSTAR APPLE 

OLYMPIA DATA GENERAL 
OSBORNE DIGITAL 

PET HEWLETT PACKARE 
PHILIPS l.B.M. 

SIRIUS I.C.L 
WANG . . . 


You almost made it 


CHECK THESE OUTSTANDING FEATURES 


VERSATILE AND HIGHLY ADAPTABLE By 

using the S100 bus the Minstrel will keep up to 
date with the latest developments, with over 
1,000 boards available from numerous manu- 
facturers covering every conceivable appli- 
cation. So you know the Minstrel will not 
become obsolete and that you don’t have to 
rely on one manufacturer to bring you the 
latest innovations. 


RELIABILITY AND SERVICING Many years’ 
experience has enabled the Minstrel’s 
designers to avoid the reliability problems 
encountered by many earlier systems. The 
Minstrel is specially designed for easy 
servicing and is outstandingly reliable. 


HORIZON COMPATIBILITY The Minstrel is 
compatible with the North Star Horizon, so 
that Horizon software will run on the Minstrel. 

SUPERLATIVE SOFTWARE We have a super- 
lative range of application and system 
software including CP/M,® TurboDOS® and 
MINOS.® 

BRITtSH MANUFACTURE British manu- 
facture brings you the benefits of U.K. 
hardware and software support, highly 
competitive prices {protected from currency 
fluctuations) and the assurance of readily 
available spare parts. 

® CP/M Registered trade mark of Digital Research inc. 
9 TurboDOS Registered trade mark of Software 2000 Inc. 
« MINOS Registered trade mark of Hotel Microsystems Ltd. 



but not quite! 



TECHNICAL 



Standard 

System 

S100, 

5-20 Mb Winchester Drive, 
280 A processor, 

64K RAM 

Horizon compatible, 

400 Kb-1.6 Mb floppies. 


Other 

configurations 

available 

• Multi-user 
systems 

• Multi -processor 
systems 

• 16-bit processor, 
using powerful 


For more information about the 
brilliant new British Minstrel com- 
puter or to find out your nearest U. K. or 
European Dealer, write or telephone: 
Andrew Ward or Tony Harris 


68000 processor. 

HOTEL MICROSYSTEMS LTD. 013288737 

69 Loudoun Road, London NW8 0DQ. Telex: 266828 




JlZiijsfrel 


Circle No. 137 





I’d like to know more about BOS software, BOS dealers and BOS compatible computers. 
Name Title. 


HAS Quality • • • Designed and built in Britain by top 
software professionals and accountants for use 
by British business, there is a fully integrated range of BOS 
software to match all your business needs. 


Choosing the right software... is the fust and most 
important decision you have to make when choosing a 
computer. 

Choose BOS, and you’re choosing the most advanced 
business software for micro and mini computers available 
jxjday- ■ 

■4^4. Reliability... BOS software has been tried and 
t e S ted for over four years with 1000’s of satisfied 
users all over the world— small firms, big businesses, DP 
departments, schools, accountants, doctors, solicitors and ■ 
government departments . BOS software provides that 
assurance .of maturity and reliability which no new software 
e?n hope to match. ■ . • ■ 

Mm Mg Portability... Now, for the first time, you can 
chknge or upgrade your computer and avoid the 
costs of Software conversion. BOS software is equally at 
home working in single-user, multi-user or local networking 
mode and the unique BOS concept allows identical software 
to tun on over 50 different computers including Apple II, 
Casu, Comart Communicator, DG Enterprise, DEC 
■ PbfMl range, DMS 3/4, Durango, Equinox, IBM Series/1,- 
IBM Personal, ITT 3030, MicroFive, Onyx, Panasonic, ‘ '* 
Northstar, Pertec, SD, Sharp PC3201, Sirius, Sord 223, 
Systime 500, Tandy TRS-80.,TI model 1/2/4, Transdata, 
Trivector Triton 4, Triumph Adler 1600 range, Victor 9000 


Choose from: 


BOS Sales Ledger 
BOS Invoicing 
BOS Purchase Ledger 
BOS Nominal Ledger 
BOS Inventory Control 
BOS Payroll 
BOS Fixed Assets 
BOS AutoWriter 
BOS Autoindex 


Nationwide Support. . .BOS software is . 
■ - written by MPSL, a world leader in 

, microcomputer technology, and supplied and supported by 
.v ; over 50 selected independent BOS dealers throughout the 
$s;cbuntry. ‘ ’ t 

Remember, when you choose a computer, what you get Out 
depends on the software you put in. So choose the best— 
choose BOS. 


Company 


Address 


Telephone No. 


Please return to David Rlandford, Sales Director, MPSL, 87-39 Saffron Hill, London, EC1. Tel; 0L831 8811. 
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Review 


LVL DUAL DISC 

DRIVES 

for the BBC Microcomputer 

John Leach looks at Leasalink Viewdata’s disc drives which appear to bridge the 

gap between Acorn’s own drives. 



lvl HAS decided on a very sensible 
compromise configuration between the 
Acorn/ BBC official versions of onc- 
by-lOOK and two-by-40GK drives* The single 
d rive is fairly cheap, but a single-disc drive is 
really rather like a monocycte: you can get 
around on it, bui two wheels are better than 
one. The double drive is doubtless excellent 
but costs about £900, which is something of 
an overkill for the domestic environment. 

Do it yourself 

Installation is very easy. By arrangement 
with Leasalink 1 made the necessary 
modification myself. All you have to do, 
apart from plugging in a handful of chips, is 
cut one dearly indicated track on the circuit 
board, cut one soldered-in pin on a chip and 
link it to the other side of the cut track* 
After checking that the right chips were in 
the right places 1 plugged in the disc drive 
and switched on* There was a dick and a 
whirr and the screen showed: 

ACORN DFS 
Language? 

Despite all my checks it would display 
nothing else. 

1 had to get on the telephone and ask 
what was going on. “Have you plugged in 
the Basic chip?” Lesalink said. “No” was 
the shamefaced reply. While still on the 
phone I plugged it in, pressed Shift-Break 
and there was a multicoloured greeting 
message from the utility disc* 

1 lie instruction leaflet failed to mention 
that Basic had to be plugged in, and it would 
not have been easy to decide what to do as 
three empty sockets remained on the board 
after putting in the new operating system 
and the disc-controller software. 

W r ith the LVL disc-drive kit you receive 
the rare and famous version 1 .0 operating 
system. It includes all the exciting *FX calls 
described in the handbook, and they really 
do work. This is an EPROM version, with 
two chips on a carrier board, but in due 
course it will be replaced with the fully 
debugged version L2* 

You also receive the disc software 
programs, the 8271 disc- controller chip and 
various gates as shown on the circuit 


diagram in the handbook. Last but not least 
you get the drive unit itself, a neat buff- 
coloured metal box matching the BBC’s 
case, standing on rubber feet. The drive 
doors are aligned vertically, k is plugged 
into the BBC disc interface socket via a long 
ribbon cable; a four-wire ribbon cable links 
up to the power-supply take-off at the back 
of the micro’s case. 

A utility disc is supplied, containing a disc 
formatting program and a short program 
describing the utilities, which comes up 
when Shift-Break is pressed. Auto-booting 
is achieved by the operating system looking 
for a file called ’Boot which, if present, is 
immediately executed* Normally it contains 
the name of a program to be Chained into 
memory* 

Also on the disc is an intriguing file called 
Contents, which when listed contains the 
names of all the programs on the standard 


Welcome tape* Alas, the programs were not 
actually there* 

The operating instructions supplied are 
LVL’s own version, culled from the Acorn 
disc handbook. The copy 1 received 
appeared to be a draft in photosLat which, 
while providing plenty of information, 
had many spelling errors, suggesting that it 
had been sent out in a hurry* Doubtless the 
full guide w ill be issued in due course. 

The next step is to format a couple of discs 
on the other drive* This is simply done, using 
the utility program, and the disc can then be 
Verified using another of the utility disc 
programs. 

With the system up and working 1 spent 
an hour or so using the *Tape command to 
copy a collection of programs off tape. They 
can then be copied to disc after returning to 
disc mode with * Disk. This is made simpler 
(continued on next page) 
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Table 1, Bench-mark timings for LVL disc system. 


Write action 

Data type 

Time <s.) 

Data/s. 

PRINT H F, “HELLO 11 

five-byte string 

167.67 

60“315bytes/s, 

PRINT rF, A 

real number 

144.85 

70 

PRINT # F,l% 

integer number 

123.78 

82 

BPUT#F,B% 

byte 

31.80 

333 

Nothing 

loop only 

1.76 

[5,682] 


(continued from previous page) 

by using a couple of the red function keys. 
At first I thought something had gone 
wrong, because a moment after entering 
>$AVE "XYZ" 

the > prompt reappeared. Yet the program 
had been saved properly, and showed up 
when * *Cat was used to get a catalogue. 

The catalogue is displayed in alphabetical 
order — a nice touch — and just shows the 
names of the files as well as some 
information about the disc. File names can 
be up to seven letters long. 

If you want more detailed information 
you enter *Info followed by a file name, a 
*to show all the files or, for example, C* 
which will give all the files beginning with C, 
*Info gives the file size in hex, the disc 
sector where it starts, and the loading 
position if this is relevant* The wild-card 
facility using * can be used for all the disc 
file commands. 

The command 

> LOAD "XYZ" 

is just as fast as Save, taking about two 
seconds for a 16K program. 

Actually if you are doing all these 
operations manually there is a slight extra 
delay. The drives are normally switched off, 
and it takes a moment for them to get up to 
speed and move the heads into position with 
a loud click. When the job is done the drive 
stays on for only a few seconds before 
switching off again, so unless you are quite 
nimble-fingered with a series of operations it 
keeps clicking away. The delay before 
switching off could well be increased to 15 
seconds or so. 

Having loaded my tape collection on to 
the disc I tested them all out and wrote a 
hosting program, called Demo. It auto- 
boots by creating a IBoot file which contains 
Chain Demo* Demo simply consists of a 
series of Teletext mode menus, each menu 
number representing a Chain command to 
one of the other programs on disc. Adding 
the line 

1 ON ERROR CHAIN JL DEMO f ’ 
to each program allows you to return to the 


menu program simply by pressing Escape. 

To one brought up on micros with tapes, 
the respnse time of the discs seems 
miraculous under this regime* There is a 
delay of about one second between pressing 
Escape and redisplaying the menu, 
including the lime needed to start up the disc 
drive. 

Facilities to suit 

The disc operating system contains many 
other facilities, both necessary and nice to 
have* For example 

* BACKUP 0 1 

copies the disc on drive 0 to drive 1 ; *Copy 
allows selected files to be passed across* You 
cannot execute * Backup without entering 

* Enable first, to protect you against 
obliterating a valuable disc. 

To access one drive or another you just 
enter * Drive 0 or i. Another good 
command is 

* ACCESS PROGS L 

which will lock a file called Progs, while 

* Access Progs unlocks it* Here and 
elsewhere the wild-card facility can be used, 
so you could do 

* ACCESS * L 
to lock all the files on the disc. 

The command *Savc will overwrite a file 
of the same name unless it is locked* Some 
systems prompt you with a message like 
File exists — continue? 
if you try to do this, which would have been 
a good idea on the BBC. Other irreversible 
commands, protected by locking, are 
*Wipe, * Destroy and * Delete; * Rename 
is also prevented. 

Yet both * Form40, to format a 40-track 
disc, and * Backup take no notice of locked 
files, so users beware* Another command to 
do with disc structure is * Compact, which 
removes surplus spaces between files if there 
are any. 


Like other disc systems, two tracks are 
reserved for directory information, and up i 
to 3 1 files can be taken into account. Trying 
to add one more gives a Catalogue Full 
message. If you overdo it you are presented 
with “Disk Full”, which means that you 
have tried putting nearly 100K on the disc. 

Another potentially useful command is 
*Dump which gives a complete hex dump 
of the file, showing hex and ASCII where 
possible. Any of these commands can be 
output to a printer at the same time as they 
are executed, which will be appreciated by 
anyone who has struggled with trying to list 

* Cat output from tape on an R5-423 output 
to a printer. 1 1 cannot be done directly as the 
cassette and serial printer output share the 
same buffer area* 

Friendly orders 

Among the “nice to have” commands is 

* Build My file which allows you to enter 
data on to a file directly from the keyboard, 
it is useful when creating command files to 
be run later with an * Exec command, as for 
tapes* 

When a * Build instruction is executed, line 
1 appears on the screen and you just type in 
your text. Press Return and a new line 
number is prompted. You can carry on 
creating text until Escape is pressed, at 
which time your text is copied over to the 
disc file. While typing in text the disc 
activates from time to time as the memory 
buffer fills up* You can use the cursor keys 
to copy parts of one line to another, but 
unlike a Basic program, you cannot insert or 
delete lines. This facility provides a very 
crude word-processing capability, provided 
you do not need to amend any line after 
Return has been pressed. 

After a file has been created with * Build it 
can be displayed later either with the * List 
command to print the line numbers, or 


Table 2. 

Summary of Commands 

* Access Locks/unlocks hies 

* Backup Copies complete disc 

* Build Creates line-numbered text file 

*Cat File names in alphabetical order 

4 Compact Squeezes disc files if possible 

* Delete Deletes file, or files with * wild card 

* Destroy Deletes after list and (Y/N ?) prompt 

* Dir Sets directory for subsequent actions 

* Drive n Assigns drive 0 or 1 

*Dump Hex/ASCII dump of a file 

* Enable Allows * Backup, user protection 

*Exec Reads a file as if from keyboard 

*Help Displays information about the system 

* | nfo LI sts file attri butes and size 

* Lib Accesses a library, previously set by *Dir 

* List Displays an ASCI! file with line numbers 


* Load Loads a file at a specific memory location 

*Opt 1 Sets file message display category 

*Opt 4 Determines what happens on auto-start 

* Rename Allows name change, on same drive 

*Run Runs a machine-code program 

*Save Copies a chunk of memory; not Basic 

Save 

* Spool Copies displayed screen contents to a 

file in ASCII 

#Title Allows naming of a disc 

*Type Displays a text file without line numbers 

* Wipe Removes a file from the catalogue 

Utility programs on disc 

* Form 40 Formats a 40-f rack disc 

* Verify Verifies a disc for track integrity 

* DConv Converts Acorn Atom disc files 
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*Type which leaves them out. The disc 
handbook warns against using ^ List for 
displaying Basic programs on the disc, as ail 
the keywords are tokenised and will cause 
havoc from time to time as obscure 
commands to the VDU driver are obeyed. 
Naturally this is one of the things one tries 
out, and a Break is usually required to get 
things going again. 

Just as on the tape filing system, you can 
use the * Spool command w hich copies over 
a Basic program as a text file, and then use 
*Exec to put it back into memory. This is 
the best way of merging two or more Basic 
programs — a Procedure library, for 
instance — with a new program. Ignore 


i Listing 1. 



10 A 

123.4: 

B&-123 


20 F* 

^OPENOUT ( "TEST" ) 


30 TIME=0 



4 0 FOR 1Z » 1 

TO 10000: r 

‘write to file': 

NEXT 




50 PRINT TIME/tOO :■ REM time in Seconds 

60 CLOSE #F 



Listing 2. 



10 

KEN 

Assembler variables 

20 

REM 



30 

top 

= 612 

REM 2 bytes 

40 

pact's 

« 618 

REM ] byte 

50 . 


- SIC 

REM 2 bytes 

*0 

prog to 

= S70 

REM 2 bytes 

70 

prog from 

**672 

REM 2 bytes 

SO 

cl i 

= 6FFF7 

REM Command line 

90 

REM 


interpreter 

100 

REM 



1 to 

FOR 1 35- 

0 TO 3 STEP 

3 : REM 2 passes 

120 . 

1^60900 

eREM RS423 

transmit buffer 

130 

1 



140 

OFT 17, 



150 


JMP BEGIN 1 

\ Bypass CLine 

160 

-CHD 


V Start of CLine 

170 

] 



• 180 

:REH The 

Command 

190 


E REM Reset counter 

200 

f 



210 

OPT 1% 



220 

, BEGIN 



230 


LDX tfCMD MOD 256 \L0 

240 


LDY 0CMD DIV 256 \HI 

250 


JSR cli 

Set *TAPE 

260 


LDA #600 1 

\ Reset PAGE 

270 


STA pa^eptr \L0 

260 


LDA #£0E 


290 


STA pageptr+1 \HI 

300 


STA pageset \HI 

310 


STA pro£to+l \ Destination H! 

320 


LDA #619 


330 


STA progfrora+l \ Source HI 

340 


LDA #600 


350 


STA ptogta 

\LO 

360 


STA prog from \L0 

370 


LDY #600 \ 

Indirect Index 

380 

■ LOOP 

\ Shift a byte 

390 


LDA ( prog from) , Y 

400 


STA (progto),Y 

410 


INC progto 

\ Adr. L0 

420 


INC progfrom \ Same as progto 

4 30 


BNE CHECK \ Test for end 

440 


INC progto+l \ Adr. HI 

4 50 


INC progfrom+l \ ditto 

460 

.CHECK 

Is progfrom = TOP ? 

4 70 


LDA progfrena+1 

480 


CMP top+1 


490 


RNE LOOP \ 

Hot HI Adr. 

500 


LDA prog from 

510 


CMP top 


520 


BNE LOOP \ 

nor LO Adr. 

530 


LDA progto 

\ Reset TOP 

540 


STA top 


550 


LDA progto+1 

560 


STA top+1 


570 


BRK \ Exit 

to BASIC 

580 

1 



590 

NEXT I v 



600 

END 




anything you may have read about resetting 
Page, etc- what you do is: 

>* SPOOL “PROG1” 

> LIST 

> * SPOOL [this closes the file] 

> * SPOOL ‘PROG2 1 ' etc. 

Everything Listed goes on to the output 
file in ASCII format, so to get the files back 
into memory: 

> *EXEC “PROG1” 

> * EXEC "PROG2 1 ' 

This will read the files — either tape or 
disc — as though they had been entered 
from the keyboard. Provided there is no 
line-number conflict in the two programs 
they will be effectively merged. 

The disc system supports * Run for 
loading machine-code programs; this 
command can be abbreviated to *Prcg, 
making the syntax consistent with the 
operating system * commands. 

What happens if your program has the 
same name as one of the system commands? 
It would probably be lost forever until 
* Renamed, as the operating system 
programs would have priority. The ^ : Save 
command is the same as for tape, allowing 
machine-code programs to be located at a 
specific area of memory when loaded back. 

The operating system also allows * Dir 
followed by a single letter, which sets the 
directory. Any files subsequently saved will 
be labelled as belonging to that directory. 
Conversely 

*LJb* <drive>.< directory > 
sets up the system to look for a file in the 
specified directory. In this way it is possible 
to have files of the same name on the disc in 
different directories, such as directory B for 
backup versions and W for work in 
progress. 

The disc can be given a name with the 
*TITLE “A NAME” 

command, and finally there is another *Opt 
command, not to be confused with the Basic 
Opt keyword, used in assembler programs. 
The command *Opl I n controls the type of 
message sent out on disc error conditions, as 
for a tape system. The handbook slates that 
n can have any value between 1 and 99 — 
though one wonders what for. 

The * Opt 4 command , on the other hand, 
is clearly useful. It sets up the disc to respond 
differently to the auto-start routine when a 
!Boot file is present on the disc: *Opt 4 0 
does nothing, ^Opt 4 I Loads it, ^Opi 4 2 
Runs it and * Opt 43 Execs it — so you have 
a wide choice. 

With this selection of commands at your 
disposal you can venture forth and build up 
a database, subroutine libraries or 
collections of data, save pictures and 
diagrams, and store Beethoven’s Fifth 
symphony played as three-note chords. 

The system’s most serious deficiency is an 
Append facility, which would allow 
sequential files to be updated with extra 
information. There is no direct means of 
merging files and, unlike large computer 
systems, it is not possible to have files of the 
same name but in different version 
numbers. 

I am also unhappy about how easy it is to 


overwrite a file if data Is Saved to a file of the 
same name, without any warning being 
issued. Doubtless utility programs can be 
written to undertake some extra functions, 
and perhaps it is not really reasonable to 
expect a mainframe operating system on a 
single chip. 

If you want to write records sequentially 
to a file you do it exactly as you would on a 
tape, using Print N, A% B, C$, etc. 
The well-known bug that prevents writing of 
strings across file blocks has been disposed 
of, 

A simple benchmark test was carried out 
to sec how fast data could be written to a disc 
drive from Basic, using the program in 
listing 1. Obviously the data-transfer rate, 
shown in table l, is much slower than the 
very fast operating system Save of 
programs. I f you wish to work at this speed 
the method is described in the handbook, 
using Osfile to transfer a complete block of 
memory. The practical implication for the 
Basic programmer is that files can be written 
sequentially at abouL 330 bytes per second, 
but this is not the best way to use disc files. 

One of the main advantages of a disc 
system over tapes is the opportunity of using 
random-access files. When a program 
comes to a statement such as 

1 00 F = GPENOUT(‘A FILE”) 

64 disc sectors out of a total of 400 arc 
allocated automatically. It is possible, using 
a special technique, to extend this area on a 
newly formatted disc, by saving blocks of 
garbage, to be overwritten later. Using 

* SAVE A FILE 0000 8000 

will allocate 128 sectors, for example. 

Having opened a file you can write fixed- 
length records to it using the Basic PTR tf 
instruction, which tells the disc system 
where to write the next record . So in order to 
write a series of 20- byte records you simply 
increment PTR ft F by 20 and write the next 
record . 

Carry on until you have written all the 
data, and then close the file. Note that 
OpenOut diabolically deletes without 
warning any previously written file of the 
same name, so some care must be taken if 
you have valuable information stored away. 
To read a file you use 

F“OPENIN(“A_FILE M ) 
and by setting PRT it F you can read any 
record. Bytes can be written with Bpul ft and 
read with BGet tf , otherwise use Print ft and 
Input # ♦ 

The Openin command also makes a file 
updatable, so that you can both read and 
write records within the previously allocated 
file space, as once a file is Opened, written to 
and Closed it will thereafter remain of fixed 
size. You should always close a file in your 
program when you have finished with it , but 
if a program bombs out for some reason you 
will end up with an improperly closed file on 
disc, which cannot be opened again with 
your program. Conveniently the Close #0 
instruction closes all files on the disc, so this 
should be one of the first statements in a file- 
handling program. 

(continued on next page) 
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LVL DISCS 

(continued from previous page) 

The filing system can be changed with a * 
command, like *Tape to load and save to a 
cassette. At some time in the future it will be 
possible to use *Net for Econet, *Rom to 
gel at the empty rectangular hole on the left 
of the keyboard and even * Teletext to add 
Prestel costs to your computer budget. 

Under the BBC Micro Disc operating 
system, Basic programs start at memory 
location 1900 hex. The tape operating 
system starts Basic at &0E00, so with discs 
nearly 3K of memory is lost to the user. 
Many large programs written for tapes and 
using graphics modes will not run when 
loaded from discs because of this reduction 


in memory. 
However 


the short machine-code 


Specification 


Number of tracks:4G 

Sectors per track: 10 

Bytes per sector:256 

Bytes per disc: IQ2.40Q 

Maximum files per disc:3l 

Data transfer rate from 8asic:330bytes/s 

Assignment on OpenOut:64 sectors 

Concurrent open files:5 

Memory available: 

ModesO 1,2 5,888byte$ 

Mode3 9.984bytes 

Mode-15 16. 128bytes 

ModeS 18J76bytes 

Mode 7 25,344bytes 


program in listing 2 will allow you lo Save 
programs on disc and Load them into 
memory under Dos, and then move the 
Basic to OEOO, at the same time resetting the 
necessary zero-page locations to change 
Page and Top. This allows programs to be 
run from the new position. As a protection 
for the user, Tape mode is also invoked, so 
subsequent requests for Save and Load will 
assume the use of tapes. 

Tape programs 

This situation will continue until Break is 
pressed, which will return the system to disc 
operation. It is assumed (hat mode 7 is 
used during the Loading, and that the 
program will in fact fit into memory using 
this mode under the disc system. If it will not 
there is little that can be done. 

To install the program , enter it under Dos 
and Save the source file with a suitable 
name, for example: 

>SAVE ‘MOVE, PR” 

Now Run the program, which will locate the 
machine code starting at 0900 hex, the 
RS423 transmit buffer. It is now necessary 
to save the program in exec u table form on 
the disc, so 

> *SAVE "MOVE" 0900 Q94A 
User programs can then be Loaded from a 
disc and shifted with the command: 

> * Move 

which will instantly shift the program and 
set the system to tape mode. 

With very fast Chaining of programs and 
rapid reading and writing of chunks of data 


to temporary disc files, a completely 
different philosophy of program writing can 
be used. Menu options can be used to 
execute various sub programs on disc. Long 
series of Data statements become 
redundam, as all the information can be 
held on a file and either read from disc when 
needed, or copied into an array for fast 
access. 

Tosomeextent this represente a parting of 
the ways between tape and disc users. Disc 
owners will want to exploit their new-found 
freedom, at the expense of making their 
programs unavailable to users of the snail- 
paced tapes. 

Conclusions 

• Acorn has come up with an excellent 
operating system which operates more 
quickly than most micro disc systems. 

• Far more op era ting -system commands 
are built in than in CP/M, where numerous 
commands exist as separate disc programs, 

• It does not have all the facilities standard 
on mainframes, but busy programmers will 
soon find ways to enhance the operating 
system as supplied. 

• Leasal ink Viewdata has cleverly filled in a 
gap between the tw o Acorn/BBC products, 
providing and ideal system for home micro 
users. 

• The disc drive costs £338.26 and the 

operating system an additional £82.61. It is 
supplied by Leasalink Viewdata Lid, 230-6 
Derby Road, Stapleford, Nottingham NG9 
7BL. □ 



1HE STYLIST 

a high quality daisy wfjeel printer 


•V24/RS232 interface 
• Proportional spacing 
• Bidirectional/ logic seeking 
•Wide range of type styles and international languages 


Trade/OEM Discounts available 


Write or call for further information: 

Butel-Comco Limited, Garrick Industrial Centre. Garrick Road. London NW9 6AQ. Telephoned -202 0262. 

Technology for business 
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'Now the world's most ingenious 
database program writes letters, 
you've found the ultimate 
business solution. And the Delta 
is a true transactional database - 
this is the biggest breakthrough 
for microcomputer users to 
date' 


Nick Horgan, Managing Director, Compsoft Ltd. 



If part of your microcomputer’s job is to store 
information, you need Compsoft' s Delta. 

Compsoft DMS is already Britains No. 1 record 
keeping program. And with 4000 users to our 
credit, we can honestly say we know more about 
information storage & retrieval than anyone else. 
We listen to your comments & requests and now 
we’ve produced a world first - the Delta - a true 
transactional database. 

If you’d like to know more, we have general 
brochures, full technical specifications & free 


Compsoft Limited 

Hallams Court 

Shamley Green 

Nr Guildford, Surrey 

England GU4 8QZ 

Telephone: Guildford (Q4B3) 89 8545 f 

Telex: S 595 10 CMPSFT “ 
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guides to DMS handling a multitude of business 
situations from order processing, invoicing & 
stock recording, through to library, personnel & 
hospital record management. 

Find out more about the database revolution. 
Either telephone the office or clip the coupon 
now. 

Comp softs Delta ^taking microcomputers into 
the third dimension. 







McCombo Stars in any System 

IcComho is a compact stand alone microcomputer that can connect to vii 


The McCombo is a compact stand alone microcomputer 
any standard computer terminal, printer, typewriter, tape punch. 


virtually 
modem or plotter. 


It has fou r RS232 ports plus a centronics port. With McCombo you no longer need to accept 
the limitations of a complete system. Choose the best peripherals and build the system to 
suit your needs exactly. 

McCombo software is designed for full com patability with CP/M 2.2 Software including Word Star 
Word Processing' with accounting, inventory, purchasing, labour reporting, sales/mkt. systems, 
scientific applications plus hundreds of other CP/M 2.2 programs. 



DEALER ENQUIRIES WELCOME! 


ZYTEK INTERNATIONAL PRODUCTS LIMITED, 

2 Gantnn Street, London W1V 1LX 
Telephone: 01-734 9462/3/4. 
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NEC turns 28 years of computer experience 

to your personal advantaye. 



'rite for more information 
jout the NEC PC-8000. 


NAME. 


COMPANY. 
ADDRESS _ 


It takes a great computer company to make a great personal computer. 

And from the start, NEC has been a pioneer in computer technology. In fact, 
we invented the all-semiconductor computer in 1959. Now, hundreds of 
innovations later, we’ve made it personal. 

We present the PC-8000, a powerful and friendly business tool that can 
help you get more done in a day than you ever could before. It combines some 
of the most reliable hardware on the market with application packages designed 
to make the most of its unique features. In addition, the PC-8000 accepts 
popular CP/M® business software, making its possibilities virtually limitless. 

The entire PC-8000 system is now available through better computer 
dealers across the country. And that means more than hardware. It means 
effective software, the finest documentation and extensive training to help 
you get the most from your personal computer. So why 
not turn our system to your personal advantage now. 


(CP/M is a registered trademark of Digital Research Inc.) 


SEC 


Nippon Electric Co. Ltd 

Tokyo. Japan 


NEC BUSINESS SYSTEMS (EUROPE) LTD. 
NEC House, 164/166 Drummond Street, 
London N.W.1 3HP UK 
Telephone: 01-388-6100 Telex: 261914 


ach this coupon to your letterhead and mail it to NEC BUSINESS SYSTFMStFUROPR I TD . NEC House. 164/166 Drummond Street. London N.W.i 3HP. U K. 
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expandable 
with choice of... 


With 


★ 1 6-bit or 8-bit users 

★ Up to 1 M byte of RAM per user 

★ Multi-tasking system wilt support 
1 6-bit and 8-bit software simultaneously 

★ CP/M fully supported 

★ Over 100 M byte of hard disc storage 
with cartridge tape security back-up 


r 5 M bvte Winchester Hard Disc 
+ 1.2 M byte 8" Floppy Disc + Full 
Multi-tasking Operating System 
+ CP/M Ver 2.2 

610400 

< J 


AM IDA SYSTEMS LTD 


Head Office ST ALBANS 
Tel (0727) 34251 

Regional NOTTINGHAM 
Offices Tel (0602) 57969 

MANCHESTER 
Tel (061 962) 9381 


71 St Peters Street 
St Albans, Herts 
Amida House 
10/1 1 The Poultry Arcade 
Notts 

Stamford House 
Northenden Road, Sale 


AMIDA COMPUTER SUPPLIES LTD 

Warehouse 

WELWYN GARDEN CITY 1 0 Woodfield Road 

Tel (07073) 36151 WeSwyn Garden City 
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Review 




dot-matrix printers have a twofold 
advantage over daisywheel devices: they 
can tie driven considerably faster, and are 
capable of producing almost infinitely 
variable character sets at the whim of 
internal or external software. As a logical 
development from this they ought to be 
able to plot graphs. The Adcomp X-80SP is 
the first low-cost dot-matrix printer we 
have seen designed to do this. 

On the one hand the Adcomp is a fairly 
ordinary low-speed printer with one or two 
nice features; on the other it is a pretty 
sophisticated draftsman with the ability to 
construct graphs, circles, rectangles and so 
forth out of a few simple, high-level 
commands. The two personalities can be 
overlayed, producing graphs with 
explanatory text. 

Rather remarkably, the text can climb 
axes vertically as well as horizontally, or 
run off at 45 degrees to the normal print 
direction. The very comprehensive 
software to support all this has obviously 
been put together by someone keen to 
emulate the traditional pen plotter, and a 
pretty good job they have made of it too. 

Some good industrial design has gone 
into the rounded contours of the black 
case. From the look of il the Adcomp’s 
origins could be Italian — not British, and 
certainly not American. In fact the 
Adcomp 7 s home base is Munich, West 
Germany, and the review machine arrived 
directly from there because the 
manufacturer is still in the process of 
looking for a distributor in this country. 

As a printer the Adcomp is well- 
behaved, with some clever software 
features like bidirectional printing and 
character-set swapping. Unfortunately 
PROM space, crowded no doubt with 
crafty software to support the plotting 
functions, seems to have left limited room 


ADCOMP 


80SP 


Chris Bidmead tries out a dot-matrix printer which 
doubles as a graphics plotter. 


for motion m initialisation. Working 
across the line the print head does the 
intelligent thing and avoids full carriage- 
returns if there is nothing at the beginning 
of the line to prim. But it moves sluggishly 
into position, with no way of skipping 
quick! y o ver s paces . 

In the vertical direction it has a similar 
problem, being unable to wind rapidly past 
blank lines to get to the next piece of text. 
As a result the Adcomp goes about its 
business in rather a leisurely way* 
accompanied by some untune fu I juddering 
as it cranks Itself over blank lines. Our 
speed trials gave it a rating of 48 characters 
per second printing a page of solid text, a 
modest speed for a printer of this kind. 
Data exchange from the computer is 
smoothed by a 2K buffer, large enough to 
hold something like an ordinary A4 sheet 
of typed text. 

The printing action is quiet for a dot- 
matrix machine, but this advantage is 
rather spoiled by a persistent gnat- like 
whine thai goes on the whole time once the 
machine has warmed up and seems to 
emanate from the prim head, in the 


normal, noisy office environment this will 
not be noticed consciously, but it could still 
be deleterious as it seems to be tuned to 
headache- frequency . 

The paper-transport system uses a pin- 
wheel platen rather than the more familiar 
tractor drive. The difference is that the 
tractor* at its name implies, pulls the paper 
from a position somewhere above the 
platen. The pin-wheel system consists of 
two circles of stubby spokes actually 
mounted on the platen, one on each edge of 
the paper. This approach has the advantage 
of being able to wind the paper backwards 
as well as forwards which, of course, is 
essential for plotting. 

It will also save you paper. An ordinary 
tractor feed will require you eq form feed an 
additional blank sheet before you can tear 
off the last sheet you printed* and needs to 
be left with a stretch of paper ahead of the 
print head in order to have something to | 
pull on when it prints the next item. The 
pin-wheel system works much more like the 
simple friction feed of a typewriter, and is 
almost as easy lo thread the paper on to. 

Instead of rollers holding the paper 
against the platen as in a typewriter, the 
Adcomp uses a transparent plastic strip 
(continued on next page) 
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(continued from previous page) 
equipped with a serrated edge for tearing 
off sheets. A limitation is that the pin 
wheels cannot be brought close together to 
handle narrow paper, although a thumb- 
wheel adjustment is provided for fine 
tuning the width between the European and 
U.S. standards which are — wouldn’t you 
know it — a couple of millimetres apart. 

The paper-handling hardware is 
complemented by buttons on the top panel 
that enable you to move the paper up and 
down a line at a time or, by touching the 
same buttons lightly, to adjust the paper by 
fractions of a line. This is very useful for 
setting up top of form. Oddly, there is no 
front-panel button for sending a form feed. 

The basic Adcomp character set is clear, 
with true descenders; the print head is 
actually only eight needles deep, though 
nine seems to be becoming the standard. 
Characters can be expanded to double 
width with the command Escape-A. 
Instead of the more usual contraction to 
half width, allowing 130 characters to a 
line, the Adcomp only gives a choice of 80 
or 96 characters per line. 

Auto-bidirectional printing is built in, 
and there is a hard switchable option to 
skip the paper over perforations, with a 
choice of paper lengths and bottom 
margins. One particularly interesting 
firmware dodge is a print formatter that 
works rather like Basic’s Print Using 
statement. Figures or text can be right or 
left justified within defined fields; 
decimals can be aligned and padded with 
leading or trailing asterisks or zeros, and 
standard text can be incorporated as part 
of the format. Oh yes, and you can set up 
horizontal and vertical tabs by sending a 
string of values. 

The graphics side of the machine’s 
capabilities is illustrated in the diagram 
and accompanying screen display. Simple 
text-and-parameter instructions create 
each of the arms of the axes and the ellipse 
itself. A similar system can be used to draw' 
rectangles. Other plot instructions include 
Draw, Move without Drawing, Store or 
Recall current plot position, and Send 
current co-ordinates back to the host 
computer. A selection of nine pre- 
programmed symbols can be called on as 
position markers. 

There is a little-knowm clause in the law 
of diminishing returns that states that as 
features of a product increase in arithmetic 
progression, the quality of the 
documentation must increase in geometric 
progression otherwise user confusion 
increases exponentially. As these things go, 
the Adcomp documentation is average to 
good — apart from some crucial garbling 
of the baud-rate setting table that involved 
us in a long afternoon of head-scratching, 
followed by some desperate trans- 
continental telexing. 

Apart from that there was the usual crop 
of minor inaccuracies, crucial facts buried 
like hidden clues in strange places. For 
example, the manual described an 


alternative character set which seemed not 
to be fitted in the review machine. 

The firmw are will set left-hand margins, 
which is a great blessing when printing 
direct from CP/M utilities like Pip or 
Type, but the tw'o crucial sentences that tell 
you how to do this are buried in a 
paragraph headed “Co-ordinates and 
Internal Registers”. 

All this means that the user will probably 
spend a lot of time on trial-and-error 
testing before taming the more 
sophisticated features of the machine. Of 
course, dealers should bear this burden but 
in our experience this often doesn’t happen 
even where a proper distribution network 
has been established. 


Conclusions 

• The Adcomp’s paper handling is the 
friendliest we have experienced on a dot- 
matrix printer. 

• Mechanical and firmware provision has 


been made to accommodate either 
A4 or U.S. Legal standard paper sizes. 

• It is a pity that compression to 130 
character lines, an option on many other 80 
character per line printers, is not available 
on the Adcomp. 

• The ribbon is a standard Burroughs 
cassette so there should be no difficulty in 
finding replacements. 

• As an ordinary dot-matrix printer the 
Adcomp is not particularly nimble: our 
speed trials showed its print speed as being 
only 12 percent better than the fastest of 
our daisywheels. 

• The documentation is accurate, but does 
not communicate as clearly as it might. 

• Care has been taken over the outward 
design. The machine looks good and is easy 
to use. 

• The Adcomp is not yet available in the 

U.K. In West Germany the 80-column 
version costs about £1,100; the 132-column 
version is about £1,400. Q 


78 


PRACTICAL COMPUTING February 1983 




The best way to put 
1568 steps in 
your pocket. 


Once again Casio takes the giant step 
forward - with a pocket computer package able to 
fulfil a wide range of business and personal 
demands yet doesn’t demand an expert to 
operate. 

'fhe Casio PB100 comes complete with our 
‘Learn as you go’ system manual that enables you 
to enjoy the full benefits even if you’ve never 


operated a computer before. Making easy sense 
of the BASIC computer language, the PB100 is 
capable of an amazing variety of functions- plus a 
variety of computer games to extend your 
versatility. 

The PB100 is just one of Casio’s amazing 
range of high technology products all of which 
offer outstanding value for money. 


I 



CASIO 

PERSONAL COMPUTE 

PB-IOO 


pi 


Up CD CD CD CD C p CD CD CD CD 



# 544 program steps, 94 data memories 
(expandable to 1 568 steps or 222 data memories with 
optional RAM pack). 

^ An to pow e r~oft fij n c t ion with progra ms/ dat a 
preserved with power off 

^ M a ny con ven ie n t u se r tun c ti ons built in 5 ine : 
trigpnometrics/inverse trigonometries, logarithms/ 
exponentials, powers, symbolization, random numbers. 


# 10 program areas P0T9. PBIOO 

& ASC II keyboard with upper and lower case 

characters display. 

# 8 levels of sub routines and 4 levels of “FOR- 
NEXT 5 looping. 

# Compact, lightweight 

^ System can be upgraded with cassette tape 
recorder interface (FAB) and memory expansion 
RAM pack (OR1). 


CasioMaqic! 

CALCULATORS po; Casio Electronics Company ^B^^^limited, 2 pc 83 
WATCHES Unit 6 , 1000 North Circular Road, NW 2 7 JD, 

KEYBOARDS Please send me full details of the Casio PBIOO. 

CASH REGISTERS 



j Name 
j Address 

l 


Casio Eleclrunics Co. Ltd.. 0 nit $. 10Q0 North Circular FtoadAondon NW2 7 JO. 
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EPSONw/ 
MX lOO^ 

MX BO 

MATRIX PRINTERS 


ACT 

sinus i 


LONDON N19 5RP 


48JUNCTIONRD. 


CP/M L. 
2.2 DOS 


TEC 

DAISY WHEEL 
PRINTERS 


PEGASUS 

ACCOUNTS 
SALES, PURCHASE & 
NOMINAL LEDGERS 
INVOICING & 
STOCK CONTROL 


WORD PROCESSING 

SUPERSCRIPT (CBM) M 
WORDSTAR (TRANSTEC) 
SELECT (SIRIUS I) 


■ ivnHVTiujrmu ^ 

f &DEMONSTRATION % 

Northern Address: 6 WIGTON GROVE, 
LEEDS LSJ7 7D2 Tei(0532)688397 / 


VISICALC 

FINANCIAL PLANNING 


D.M.S. 

DATA MANAGEMENT 
PACKAGE 


Post to CHROMASONIC Business Systems, 
■^SJunctrOn Road, Archway LONDON NF9 SRD 

f *'" ^lease send me further details about your 
| business systems. I am particularly interested in: 


f|cippkz it 


POSITION 


COMPANY 


ADDRESS 


TELEPHONE 


POST YOUR 
COUPON NOW I 


TERMS OF BUSINESS: Please add I 5 % VAT to all prices. Delivery charged at Cost. 
Prices valid for cover date of this magazine. Access and Barclaycard orders welcome 
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YOU’VE SEEN THE 

BBC Microcomputer or Acorn Atom 

Acornsoft is che software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom. We know 
better than anyone the capability of 
the machines, we know how to get 
the very best from the hardware. And 
w^e have produced a range of 
exciting games, exacting business 
and useful household software. 

The Biggest Range Available 

Acornsoft software ranges from 
authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and USB Striking colour, 
amazing sound effects and powerful 


PICTURES, NOW SEND FOR THE WORDS 


graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug-in ROMs. 

Free Brochures 

Just clip the coupon or write to 
us and we will rush our catalogue 
absolutely free. Can't wait for the post 
ring 01-930 1614 now! Don’t delay - 
do it today. Let Acornsoft help you 
get the best from our machine and 
open the doors to your imagination. 

Acornsoft and Atom arc registered 
trade marks of Acorn Computers Ltd. 

yJCORNSdFT 

4A Market Hill, 

CAMBRIDGE GB2 3NJ. 
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SOLIDUS SYSTEMS 


STOCK CONTROL WITH STOCKFILE 
9486 on-line items, TWO SECOND access. 

Part numbers up to 20 characters long, alpha or 
numeric. 

Complete report generation facility plus 5 pre-defined 
master reports. 

Any report can be printed in any sequence. 

Provides the data-base for STOCKSELLER and 
STOCKMAKER. 

TOTAL SALES CONTROL WITH STOCKSELLER 

* Up to 1 750 customers, unlimited number of invoices. 

* Produces customised invoices, quotes, packing slips, 
credit notes, statements and backorders. 

* Complete sales and profit analyses, summaries, month 
& year-to-date statistics, customer aged trial balance. 

* Individual discounts for each line item on an invoice. 

* Up to 9 V.A.T. rates and full V.A.T. reporting. 

MANUFACTURING CONTROL WITH STOCKMAKER 

* Processes 980 assemblies with up to 90 components 
per assembly and six levels of sub-assembiy. 

* Determines availability of stock for production. 

* Calculates cost prices of finished goods. 

* Updates stock levels of raw materials & finished goods. 

* Reserves stock for future production. 

designed for the Apple II Plus* microcomputer 

^ SOLIDUS INTERNATIONAL CORPORATION (UK) LTD Tel: (01) 688 5164 
Mill House, Wandle Road, Beddington, Croydon, CR0 4SD. 


THE MODERN WAY 
TO CONDUCT 
YOUR BUSINESS 
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Mode 7 colour 
on BBC Micro 


Philip O’Shea explains how control codes can be used to manipulate eight-colour text 
and graphics in the BBC Micro’s Teletext mode. 


even if you do not have a special 
teletext/viewdata receiver you will 
probably have seen the type of displays 
possible. It can quite easily be produced by 
the BBC Microcomputer, models A or B, in 
the Teletext mode, mode 7. Seven different 
colours can be mixed on the screen for text 
or graphics, double-height characters, 
coloured backgrounds, automatic symbol 
flashing, 80-by-75 low-resolution graphics 
and concealed symbols which can be 
revealed easily and quickly. Mode 7 is ideal 
for very long programs as it only uses 1 K of 
screen memory. 

The key to the working of this mode is 
control characters. Each of the 1,000 
screen locations has one byte relating to it 
in the screen memory. A flashing, green 
letter. A, for example, is stored in its 
particular screen memory location in the 
same way as a steady, blue letter A on a 
yellow background. The difference is 
whether the computer has discovered 
previously, along the line the A is on, the 


control characters for the colours green or 
blue, to make characters flash or to 
produce a coloured background. When it 
does find these control characters a space 
on the screen at the place corresponding to 
where it found them in screen memory will 
appear, but if this space gets in the way it 
can be overwritten in a special manner. 

The code numbers that can be placed in 
screen memory locations are shown in 
figure 1, along with their meanings. The 
characters corresponding to symbols are 
mainly normal ASCII codes, but the 
control codes from 128 to 159 are quite 
unique. 

The modes referred to here have nothing 
to do with the screen modes of the BBC 
computer; everything goes on within screen 
mode 7. Neither do they apply to the whole 
screen, but only to the characters following 
them in screen memory up to another 
control character signalling the computer 
to change, or the end of the line they are on. 

There are several complementary 


modes, alphanumeric or graphic, flashing 
or steady, for example. Different pairs may 
be intermixed — perhaps flashing graphic 
or alphanumeric — but the computer is 
always in just one mode of each pair. 

Alphanumeric mode is the default mode 
of the graphic/alphanumeric pair. Every 
new line starts in this mode, allowing all the 
symbols on the character chart in figure 1 to 
be used, including upper- and lower-case 
letters, numbers and punctuation signs. 
One control character does the job of 
entering alphanumeric mode and selecting 
a colour. Characters 129 to 135, labelled 
Alpha Red to Alpha White, are used to 
select this mode and the appropriate 
colour. 

To print a red word on the screen, 
character 129 will have to be printed before 
the word. The command 

PRINT CHR$ (129); 

will do this, but VDU 129 means exactly the 
same thing. 

(continued on page 85) 
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Graphics' 



0 

Nul 

1 

2 

3 

4 

5 

ENG 

6 

7 

8 

BS 

9 

HT 

10 

LF 

11 

VT 

12 

FF 

13 

CR 

14 

15 

16 

17 

DC1 

18 

DC2 

19 

DC3 

20 

DC4 

21 

22 

23 

24 

Cancel 

25 

26 

27 

ESC 

28 

29 

30 

C Home 

31 

32 

Space 

33 

! 

34 


35 

£ 

36 

$ 

37 

% 

38 

& 

39 

1 

40 

( 

41 

) 

42 

* 

43 


44 

f 

45 


46 


47 

/ 

48 

0 

49 

1 

50 

2 

51 

3 

52 

4 

53 

5 

54 

6 

55 

7 

56 

8 

57 

9 

58 

; 

59 

; 

60 

< 

61 

— 

62 

> 

63 

? 

64 

m 

65 

A 

66 

B 

67 

c 

68 

D 

69 

E 

70 

F 

71 

G 

72 

H 

73 

1 

74 

J 

75 

K 

76 

L 

77 

M 

78 

N 


Figure 1 (left), Codes and characters available in 
alphanumeric mode; codes above 128 are control characters. 
Figure 2 (facing page). Codes and characters available in 
graphics mode. 


108 I 

109 m 

110 n 

111 o 

112 p 

113 q 

114 r 

115 s 

116 t 

117 u 

118 v 

119 w 

120 x 

121 y 

122 z 

123 } 

124 [ 

125 | 

126 - 

127 - 

128 Nul 

129 Alpha Red 

130 Alpha Green 

131 Alpha Yellow 

132 Alpha Blue 

133 Alpha Magenta 

134 Alpha Cyan 

135 Alpha White 

136 Rash 

137 Steady 

138 End Box 

139 Start Box 

140 Normal Height 

141 Double Height 

142 

143 

144 Die 

145 Graphics Red 

146 Graphics Green 

147 Graphics Yellow 

148 Graphics Blue 

149 Graphics Magenta 

150 Graphics Cyan 

151 Graphics White 

152 Conceal 

153 Contiguous Graphics 

154 Separated Graphics 

1 55 

156 Black Background 

157 New Background 

158 Hold Graphics 

159 Release Graphics 
Codes32to63and96to 127 are replac 

by graphics in graphics mode. 
Codes 160to 254 are repeats of codes 
32 to 126. 
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The Shelton Sjf/ltf 

It's here! The new hard disc system 
that really means business. 

From the bewildering range of 
computers, all claiming a technical 
advantage, Micropute have selected the 
machine best suited to the needs of 
small and medium sized businesses. 

The requirements of such a system were: 
Integral Hard Disc, Compact Design, 
Extremely Competitive Price, The CP/M 
Operating System giving access to a vast 
range of programmes for data and 
word processing, and The Capacity For 
Ease Of Upgrading To Multi-User Which 
all adds up to a fully comprehensive and 
sophisticated computer 


The price? 

From an incredible £ 2,695 [exVA.T.) 

Micropute Supercover 

As an extra bonus to this amazing 
package Micropute Supercover will 
provide a 12 month on site maintenance 
for only £99.00 parts and labour 


Faster Than a 16 BIT 


BENCHMARK TIMINGS 

PRODUCT 


5IG/NET S BIT 

IBM 16 BIT 

SIRIUS 16 BIT 

BM.1. 

1.1 

1.5 

2.0 

BM.2. 

37 

5.2 

7.4 

BM.3. 

9.9 

12.1 

17.0 

BM.4. 

9.8 

12 6 

17,5 

BM, 5. 

!0.5 

136 

19.8 

BM, 6. 

18.7 

23.5 

35.4 

BM.7. 

29.6 

37.4 

55.9 

BM.8. 

5.1 

3.5 

43 


These figures are extracted from a recent article in/ Personal 
Computer World' Publication. 


I . .< . - - - Catherine Street, Macclesfield, 

| M]CrOpUte Ltd Cheshire SKI 6QYTel: (0625(615384. 
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Micropute Ltd.. Catherine Streetr Macclesirield. Cheshire SKI GOT Tel; 6TS364. 
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MODE 7 
COLOUR 

(continued from page 82 ) 

Try the following line in mode 7: 

PRINT CHRS (129); ,l HELLO M 
The word will be printed in red with a blank 
space on the far left; nothing can be clone 
about this in alphanumeric mode. It is not 
usually a handicap: different words can 
still be in different colours if no space is 
included at the end of the first word or the 
start of the second. For example 
PRINT CHR$(129):"HELLOTCHR$(130); 
‘-‘THERE” 

Graphics mode is the complementary 
mode to alphanumeric. It is selected in the 
same way, the colour being defined using 
characters 145 To 151, labelled Graphics 
Red to Graphics White. In this mode, a 
different character set is available with the 
columns indicated in figure l replaced by 
the graphics characters of figure 2 t Upper- 
case letters — known as “blast through” 
alphabetic characters — are still available. 
Each of the graphics characters is made 
up of six small squares — see figure 3. To 
choose a particular character, add up the 
numbers in brackets found in each square 
that must be lit up on the screen . Add 1 60 to 
the total for the code that must be printed 
on the screen. 

For example, the shape in figure 4 is one 
character high and four long, as shown by 
the arrows. A quick calculation shows the 
four numbers to be 250, 171, 167 and 245, 
One way to print out the shape would be: 

PRINT CHR$(151);' < z + V T 
The ASCII codes for z, + , ' and u in figure 1 
are the same as the four calculated numbers 
for the shape. While the computer thinks it 
is printing these symbols, [he CHRS051) 
which put it in graphic mode and selected 
the colour white has made it swap character 
sets so that the required shape appears on 
the screen, 

A shorter method, and an easier one if 
you only have four numbers in front of you 
is: 

VDU 15 1,250,1 71 ,167, 245:PRINT 
The Print command makes (he cursor go 
iown a line, as the VDU command would 
lave left it immediately after the printed 
4iape and the graphics form of the > 
:ursor prompt. 

The character 151 must be left on the 
■crcen. If at any time it is changed, and a 
different code written in the same position, 
he line will revert to alphanumeric mode 
md the symbols z+Ui will be displayed 
ven if the other four symbol codes are left, 
ro test this, type VDU 30, which moves the 
ursor to the top-left position. Press and 
(old down the Return key and allow it to 
epeat, which will have the effect of writing 
> symbol into the left-hand column of 
he screen as it moves down. When it is level 


Graphics! 


Listing 1. 




5 

MODE 7! VDU 23a 82 

02 ; 

0 5 0 if 0 ;; 

1 0 

FOR I "0 TO 24 



20 

PR I NT TAB ( 0 , I) ; C 

HHli 

■; 146) ;; 

30 

NEXT I : VDU30 



40 

FOR A~0 TO 360 



50 

Y=37+S IN (RAD (A) 

) *3 

1 cr 
i U 

60 

X : ~2+ (A/360) *75 



65 

PROCpl ot ( X „ V) 



70 

NEXT A 



00 

GOTO 80 



10000 

DEF PROCpl dt (X, 

Y) 


1 00 1 0 

SX-INT (X/2) : SY= 

24- 

( I NT (Y/ 

10020 

8 L = H I M E M +• ( 4 0 * 8 Y ) + S 

X 

1. 0030 

EX=? (SL) -32 




1 0035 
10040 

1 0050 

1 0060 
1 0065 
1 0070 
1 008-0 


IP EX -223 
YM^Y MOD 
YM=1 THEN 
IF (X MOD 2 
THEN OL-64 
NW«EX OR VL 
NW®NW+32a IF 
?<SL>»NW 
EM DP ROC 


THEN EX-95 
: IF YM"0 THEN 


VL=16 ELSE IF 


OL" 
2 ) "■ 


ELBE 

THEN 


IF YM=§ 
VL=VL*2 


THEN VL« 
: IF VL=3 


1 


NW—I27 THEN 


with the shape on the screen the graphics 
revert to alphanumeric because the screen 
is continually being scanned, many times a 
second, and the screen memory is primed 
as It goes, 

A change in the screen memory at a 
particular place will not be displayed on the 
screen until the scan comes round to it once 
more after a fraction of a second’s delay. 
As soon as the scan meets the line which has 
been changed, the computer has no reason 
to go into graphics mode and the line is 
displayed as for normal ASCII code. 

A very long program which uses up too 
much memory for high -resolution graphics 
may have to use [liese graphics as an 
output , A routine to plot points on an 80 by 
75 grid is shown in the listing along with a 
program to plot a sine wave. Fines 5 to 80 
plot the graph, calling the plotting routine 
at line 65, The second half of line 5 is a 
useful command [Oger rid of the flashing 
cursor that would otherwise be present 
constantly; the cursor is reinstated by 
redefining the screen mode. 

The routine uses the fact that each lit 
square of a graphics character can 
correspond to a binary bit to make up one 
binary number, from which the ASCII 
code can easily be found. This is another 
version of the method used earlier redraw a 
shape. Lines 10 to 30 produce character 146 
all the way down the left column of the 
screen, so the lines are all in graphics mode 
and produce a green display. 

After running the program, press Escape 
and again press and hold down the Return 
key. As it repeats, the display again reverts 
to alphanumeric characters. From the 
memory maps in the User Guide you can 


see that the screen memory is found just 
above Himem, which is a pseudo- variable 
in Basic. The screen memory can therefore 
be addressed directly — a process referred 
to as Peeking and Poking in other 
machines. A fast version of 

PRINT TAB(x,y); l 'A’‘ 
or 

PRINT TAB(x iy );CHRS(65) 
and one which does not interfere with the 
position of the cursor is 

?(HIMEM + (4G*y) + x) = ASC( l A ") 

The contents of t he memory location on the 
left become 65, the ASCII code of A, The 
x,y co-ordinates can he checked by 
L - ?HIMEM + (40 * y) + x) 

This capability is used in the program. 
The variables for it are: 

X — Y value, 0-79, with which the routine 
Is called. 

Y — Y value, 0-74, with which the routine 
is called, 

SX — X value, 0-39, of the appropriate 
screen position. 

SY — Y value, 0-24, of the appropriate 
screen position, 

SL — memory location of the appropriate 
screen position. 

EX — contents of location SL, the ASCII 
code of the existing character on the 
screen 

YM — Y value, 0-2 of the appropriate small 
square within the screen position 
VL — the number 1,2,4,8,16 or 64, 
corresponding to the square that must 
be lit up, as in figure 3 
NW — the ASCII code of the graphics 
character that must replace the existing 
character on the screen; equal to the 
existing plus that of the square being Sit 
up. 

(continued on next page) 
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NODE 7 
COLOUR 

(continued from previous page) 

Due to a quirk of the character set, codes 
160 to 255 are repeats of codes 32 to 127, 
except for the last character. Graphics 
character 127 is blank, though to match 
those from 32 to 126 it should be a full 
square. Character 255, at the end of the 
160 to 254 sequence is a full square, so the 
sequence fits with the given rules, which is 
why 1 60 is added to the total when choosi rtg 
a character; 32 could be added instead, but 
the sequence would be broken for a full 
square. So do the 32 to 126 graphic chara- 
cters have any uses? 

Ellipse and circle 

There is a good reason for using them in 
the program to draw a curve: a clear screen 
is automatically filled with spaces, 
character 32, When plotting a point within 
a screen location, the character to be 
plotted is combined with what is already 
there so if a space, character 32, is found it 
fits in neatly with the graphics sequence as 
the code for a graphics blank. Special 
provision is made at lines 10035 and 10065 
for the case of a full square. To make the 
program draw a circle, change line 60 to: 

60 X = 40 + C03{RAD(A))*35 
The 35 at the end of lines 50 and 60specifies 
the radius of the circle. Two different 
values in the positions draw r an ellipse or 
neutralise the distorting effect of the small 
squares being slightly rectangular. Do not 
increase them by more than 35. 

Background colours may be chosen in 
graphics or alphanumeric modes. Printing 
control character 157 will set the back- 
ground colour to the last specified 
text/ graphics colour on the same line. 
Default is white. 

The coloured background extends from 
the control character to the end of the line. 
A colour change will then have to be made 
so that the w r ords or pictures do not appear 
in the same colour as the background 
colour. After the message the background 
colour to the end of the line can be reset to 
black with character 156. Try: 

VDU 129,157,135:PRINT“TEXT" 

;CHR$(156) 

Character 129 selects alphanumeric mode 
and colour red. Character 1 57 produces the 
background, red in this case as the last 
colour was red. Character 135 changes 
colour for the letters to white. 

As each control character occupies a 
I memory location, the cursor will be three 


Graphics 


spaces out. Figure 5a shows what these 
three spaces look like to the computer and 
the user. Two spaces have been put at the 
beginning of the red background, so the 
message printed has two spaces at the end 
to balance it. Character 156 reverts the 
display to normal black background. The 
line now looks like Figure 5b. 

Flashing mode is one of the comp- 
lementary pair, flashing and steady. 
Character 137 initiates flashing mode, and 
136 makes it steady again. Control chara- 
cters occupy a space so, as with colours, a 
whole word can be made to flash using 
control characters instead of normal spaces 
to separate it from words behind and 
ahead. It only applies up to the end of the 
line it occurs on. An example, try: 
PRINT U THE ALIEN IS^CHRSOSG); 

“DEAD'kCHR${137);“NOW” 

The word “DEAD” will flash steadily. 

Graphics characters can be used to 
produce large letters for titles, and often 
are with teletext or viewdata. The double- 
height mode can be used to make letters, 
numbers or graphic characters twice as 
high without affecting their width. 

Double-height mode is initiated with 
character 141; the following line becomes 
reserved for the lower half of the letters. 
Priming a message produces the top half of 
the display and printing thesameon the line 
below gives the lower half, so it is 
convenient to have a For-Next loop 
which operates twice. Try: 

FOR 1 = 1 TO 2:PRIMT CHR${141); 

“LARGE Letters M :NEXT I 
The top line can also be used for normal 
letters following character 1 40, which turns 
off the double-height mode. It will only 
work on the top row, as the bottom is 
reserved for the lower half. Trying to print 
the letters below does no damage — they 
just do not print — so they can go in with 
the loop: 

FOR 1-1 TO 2: PRINT CHR$(141); 
“LARGE^CHR${14G);“SMALL”;CHR$ 

{1 4 1 ); 1 ' LARGE 1 ’ : N EXT 1 
If you are producing pictures or patterns 
in the graphics mode, space left by a control 
character can be a problem. Graphics hold 
mode allows it to be easily overcome. 
Character 158 starts this mode, which 
holds in memory the last graphics character 
printed on the line. Then every time a 
control code is met along the line the 


A 


Computer; 

User; 


129 

157 

135 

Black 

Red 

Red 


character will appear in the current colour 
in the space. 

To produce a line a colours with no 
spaces in between, try: 

PRINT CHR$(158);:FOR I = 145 TO 151: 

PRINT CHR$(])/ T ;;;”;:NEXT l:PRINT 
There are two blank spaces on the left to 
accommodate the control character 158 
and the first colour, 145. Although only 
three graphics characters were printed in 
each band, four actually appear as they are 
also written at the position of the colour 
change. At the colour-change position 
itself the character does not appear in the 
colour being changed to, but in the 
preceding one. Thus the colour-change 
position is on the right of each band. 

Mixed modes 

The rightmost band is only three char- 
acters long as it is not followed by a colour 
change or other control character. 
Character 159 turns off graphics hold 
mode before the end of each line. 

Printing character J52 before a line will 
conceal what is on it as far as any other 
control character. It will be stored in screen 
memory, accessible by the function 
described earlier to Peek the screen, but 
will not be displayed. To make it appear 
instantly, another character must be put in 
the location of character 152. Character 
128, the flashing control character or a 
change of colour are all suitable. 

The modes described here can all be 
mixed. For example, you can have 
coloured, double-height backgrounds with 
graphics characters, concealing coloured 
flashing words or holding double-height 
flashing graphics. You can separate the 
graphics characters with character 154, so 
that they do not touch each other, and 
bring them back together with character 
153. 0 


Example: 


Code=2+8+16+ 160=16 

Figure 3. 
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B3 
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B5 
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B6 

(64) 


Figure 4. 
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Computer; 129 

157 

135 

84 

69 

88 

84 

32 

32 

156 

32 

32 

.... 

User;P** 
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Red 
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Figure 5. 
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PORTABLE MICROS 

TAKING THE COMPUTER A STEP FURTHER 





NEWBRAIN 

You though! it would never arrive, but here it is with all ihose promises 
fulfilled, We never appreciated the full computing potential of the 
NEWBRAIN but suffice to say, it's a machine with a great future. We’ll be 
able Id tell you how to fully utilize the considerable power of the NEWBRAIN 
and lake advantage of all I hat CP/M software. 

THE NEWBRAIN IS A SULLY SPECIFIED PROFESSIONAL COMPUTER BUILT TO THE 
HIGHEST STANDARDS OF ENGINEERING AND RELIABILITY CHOSEN BY LEADING 
OEM SUPPLIERS DESIGNED TO FACILITATE EASY EXPANSION FOR USE WITH THE 
CP/M OPERATING SYSTEM AND THE ADDITION OF 5'A" FLEXIBLE AND 
WINCHESTER DISKS; 12 r ' GREEN PHOSPHOR PROFESSIONAL STANDARD 
MONITOR; 80 CPS PROFESSIONAL DUALITY DOT MATRIX PRINTER WITH PIN 
ADDRESSABLE GRAPHICS 

NEWBRAIN MODE LA £ 1 99.00 
NEWBRAIN MODEL AD £229.00 




HEWLETT PACKARD 

HP75C A TOTALLY NEW PORTABLE PERSONAL COMPUTER. 

An executive tool for Ihe man in a hurry. 600 appointments can be held in 
memory. Never miss a board meeting or a birthday. In addition, - an 
impressive scientific aid to engineers and Scientists with magnetic card 
strips for handy programs and a magnilioent BASIC. 

HP75C SPECIFICATION 5 JJ x 10" x T WEIGHING 26 OZ. 16K RAM EXPANDABLE TO 
2dK iflK OPERATING SYSTEM WITH rS? KEYWORDS AND FULL SCIENTIFIC BASIC 
8 BIT CPU. 32 CHARACTER LCD DISPLAY WITH SCROLLING TO 96 CHARACTERS 
FULL INSTRUMENT AND PERIPHERAL CONTROL USING THE HPfL INTERFACE 
LOOP 30 HR RATTERy LIFE WITH RECHARGER. 3 PLUG IN 16K ROM MODULES. A 
FULL RE DEFINABLE TOUCH TYPE QWERTY* KEYBOARD WITH EDITING KEYS AND 
HIDDEN NUMERIC RAD. A BUILT IN PROGRAMMABLE ALAFtM/TONF GENERATOR 
AND APPOINTMENT CALFNQAR. THIS IS ONE OF THE MOST COMPACT AND 
POWERFUL PORTABLES WITH HP's SCIENTIFIC AND TECHNICAL BACKGROUND 
AND SUPPORT DOCUMENTATION ITS POWER IS YOURS TO APPLY 

HP75C PORTABLE COMPUTER £728,40 
MP-627Q0A 8K MEMORY MODULE £142.75 


SHARP PCI 500 

This machine is Ihe leas! expensive portable on the markel.lt is ideal tor 
salesmen, contract engineers and anyone wanting to produce figures or 
small graphics lor clients. Its 4 colour printer is a masterpiece of simplicity 
and ii offers a medium speed BASIC for keeping standard programs in 
RAM. 11 ps particularly useful for engineers who wish lo do L set calculations' 
on srle and produce resells on Ihe Spot. Great value for money: 

WITH T6K BYTE 3 OF ROM AND UP TO ll.SK BYTES OF RAM MEMORY WITH 
BATTERY PROTECTION.. UP TO 36 PROGRAMS STORAGE CAPACITY BASIC 
PROGRAM LANGUAGE WITH TWO DIMENSIONAL ARRAYS AND VARtABL E 
STRINGS. QWERTY KEYBOARD WITH UPPER AND LOWER CASE FULL RANGE OF 
SCIENCE AND MATHS FUNCTIONS [STATISTICS WITH MlCROl SOFTWARE} ALARM 
CLOCK AND CALENDAR, MULTI TONE GENERATOR, MINI GRAPHIC 7 x 156 DOT 
MATRIX DISPLAY. ALL UNDER BASIC PROGRAM CONTROL LINE WIDTH 26 
CHARACTERS. 

CE-150 FOUR COLOUR GRAPHIC PRINTER/TWO CASSETTE INTERFACE 
PC 1 500 COMPUTE R £14 7,78 

CE 1 50 PR INTER/ TAPE IN TER FACE £ 1 30, 39 
CE 1 55 8K RAM ME MOR Y MODULE £69.52 


Visit our Portable Micro Centre 
or contact us for further 
information. 


EPSON HX20 


Telephone and mail orders 
accepted on Barclaycard 
or Access 

All prices exclude carriage and VAT 


A computer small enough to fil into a briefcase yet with a full size typewriter 
keyboard, LCD virtual screen, printer and microcassette lacitrly actually buil! 
in. High speed serial communication with other computers plus the Epson 
reliability - a worfd beater. 

A FULL SIZE QWERTY KEYBOARD WITH 68 KEYS INCLUDING 5 FUNCTION AND 13 
SPECIAL KEYS. LCD DISPLAY WINDOW SHOWING ANY 20 COLUMN BY A UNE 
PART OF A VIRTUAL SCREEN UP TO 255 CHARACTERS WIDE. 50 HOURS BATTERY 
LIFE WITH MAINS ADAPTER FOR OVERNIGHT CHARGING. BUILT IN PRlNTFR 5x7 
MATRIX. 2* COLUMN WITH BIT ADDRESSABLE GRAPHICS. OPTIONAL BUILT IN 
MICROCASSETTE OR ROM PACK 


HX20UA PORTABLE MICRO UNIT WITH OPERATING MANUAL £402.00 
HX20MC‘$A MICROCASSETTE DRIVE £75.00 


Microsystems Limited 


59/61 Theobald's Rd. London WC1X 8SF Tel: 01-405 5240/2113. Telex: 24224 (Ref. 1422). 


For lull proposed range of Portable Computers and [ypewriters, including Ihe Osborne, Kaypro II. Teleram, Panasonic, Toshiba, Andromeda, Brother, 
Husky, please contact us for price and availability Not alf items are yet in production sc it is best lo telephone for delivery details. 
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Graphics 


Multiple blocking 

Frank van der Riet has come up with a variation of the economical method for storing 
high-resolution graphics with which you can save yet more memory. 


IN His article on storing high-resolution 
graphics — Practical Computing 
November 1982, page 96 — Graham Kirby 
provides an interesting explanation of the 
technique of multiple blocking. The 
method certainly is useful, bur it does have 
one disadvantage. 

As the number of lit pixels increases so, 
very rapidly, does the amount of storage 
space, even when most of the lit pixels are 
joined in one block. The cause is (he 
method of going to a lower level when a lit 
pixel is found. If a program has to store an 
eight -by-eight pixel block, with all the pixels 
lit, it needs 85 bits: one for the whole block, 
four for the sub-blocks, 16 for the sub-sub- 
blocks, and 64 for each separate pixel. The 
conventional method only needs 64 bits. 

When one-half of the screen is lii, you 
only save 30 percent of storage space 
compared to the conventional method, so 
there has to be a better way. Graham 


Kirby's listing of the block procedure in 
figure 12 provides for only one bit to be 
stored at a time. Depending on whether a 
block is lit or not, a 1 or a 0 is stored. If two 
bits at a time are stored, it can be changed 
to: 

00 when all the pixels in a block are lit 

01 when all the pixels in a block are unlit 

10 when a block contains lit and unlit pixels. 

1 1 is free, and so this can be used for error 
checks in the read block procedure. 

This may seem strange, but if you take 
another look at the eight-by-eighi pixel 
block, you can see that now it only takes 
two bits to store it, and it does not matter 
whether all the pixels are lit or unlit. If you 
store a picture two bits at a time, you will 
have to reproduce it the same way. A little 
adjustment in the read(thing) procedure is 
then required. Thing now has to get a two- 
bit value instead of one bit. 

A procedure has to be added to the block 


procedure to check if all the pixels are lit. 
Consequently you may have to scan several 
blocks twice. If you think that this will take 
too much time, you could combine the new 
checking procedure with the blockempty 
procedure. You will then need two Boolean 
operations to decide whether to store 00, 01 
or 10. The combined procedure has to be 
part of the deblock procedure itself, 
because a subroutine cannot pass down two 
Boo leans to the main procedure. 

Another procedure has to be added to the 
readblock procedure. It has to light all the 
pixels in a block when thing is 01. Neither 
the deblock nor readblock procedures now 
need the blocksize check. The revised 
procedures are shown in listings 1 and 2. If 
you cannot store, read and process two bits 
at a lime, it is not difficult to split them up 
for use one bit at a time. 

Suppose you want to store a chessboard, 
64 small surfaces of which 32 are lit and 32 
unlit. When you vary the size of the 
chessboard from eight by eight pixels to 
1,024 by 1,024 pixels, the number of bits 
required for conventional storage increases 
enormously. Table 1 shows the space saved 
by the multiple blocking method. 

Though the figures appear to suggest that 
the amount of storage space occupied to 
store a picture with two-bit multiple 
blocking is independent of the resolution of 
the picture, that Is only true when the 
picture remains the same. It really depends 
upon the number of blocks with all the 
pixels lit or unlit. 

This method can also be adapted to 
colour pictures by replacing the two-bit 
code by a colour code. When you have eight 
colours, you will need a four-bit colour 
code to allow for a code for a block with all 
pixels unlit and one for a block with more 
than one colour. 

Further adjustments are concerned with 
store and read (thing) to allow them to 
handle four-bit codes. Blockempty and 
blockfull have to be changed into a 
procedure that recognises the colour of the 
first pixel in a block, then checks a!! the 
other pixels for their colour. The right 
colour code then has to be stored. 
Clearblock and fillbfock have to be changed 
into a procedure that recognises the code 
and that can send the main program to the 
next level, or fill the right block with the 
right colour. 

A disadvantage of two-bit multiple 
blocking is that it is an inefficient method of 
storing pictures that consist of many thin 
lines all over the screen. It is also difficult to 
combine it with other methods like frame or 
line storage, (H 


Listing 1. 

proced u re dob fock(btocksize 3 comerx,carnery integer); 

var smallbloek: integer; 

begin 

if blockemptyfblockstze.cornerx.comery} 
then store(OO) 

else if blockfuiJ(blocksize,cornerx,cornery) 
then store(OI) 
else begin 

store(IO); 

smallbloek: = blocksize/2; 

doblockfsmallblocKcornerx.comery + smallbloek); 
dobloGkfsmallblock.cornerx + sma1lbiGcfc f cornery + smallbloek); 
doblock{sma1lblock 3 cornerx F CGrnery}; 
doblock(smailblock P cornerx + smallbloek, cornery) 
end 

end; 

Listing 2. . . . . 

procedure readb 1 ock{blocksize 5 cornerx t comery-integer); 

var thing, smallblockdnteger; 

begin 

read (thing); 
if thing = 00 

then clearbiockfblocksize^ornerx^omery) 
else if thing = 01 

then fill block(blocksize T cornerx, cornery) 
else beginsmallblock: = blocksize/2; 

readblock(smallbloek,Gornerx r cornery + smallbloek); 
readblock(smal1block, corner* + smallbtock s cornery + smallbloek): 
readblock(5mallblock,cornerx, cornery); 
readbioek(sma1lbloek,cornerx + smallbloek, cornery) 

end 

end; 


chessboard 

conventional 

multiple-blocking 

percengage 

two-bit multiple- 

percentage 

size 

(pixels) 

storage space 
(bits) 

storage space 
(bits) 

saving 

blocking storage 
space In bits 

saving 

8 x 8 

64 

85 

-32,8 

170 

- 165.6 

32 X 32 

1.024 

725 

29,2 

170 

834 

128 x 126 

16,384 

10,965 

33 r l 

170 

99.0 

1,024 x 1,024 

1 ,048.576 

699,093 

33.3 

170 

99.96 


Table 1. Storage space required for eight-by-eight chessboards of increasing size. 
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Any four colours can 
be selected at a time 
from the palette of 255 
available. 


User-defined shading 
patterns. 
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Fast block fill facilities 
" provided. 


Text in 40 character 
mode with 80 character 
mode overlaid. 


Characters can be 
oriented in any of four 
directions. 


‘Windows* can be 
. defined and scrolled 
independently. 


tandard graphics I unctions include Next, not only can do UZ gra 

GRAPHICS 
MACHINE 


A picture may be worth a thousand words but it still tells 
only half the story about graphics on the 380Z. 

For a start, our standard graphics functions include 
point plotting, line 
drawing, instant block 
fill, block copying, 
offsetting, and 
Exclusive Or Plotting. 

Then there is the 
important fact that bur 
Level 2 High Resolution 
Graphics is supported by 
Basic, Algol, and Fortran. 

And since it is contained in 
an additional 16K of RAM, 
every byte of user memory 
remains available for 
appl i ca t ion s p rogr ams . 

It is also worth noting 
that 380Z graphics are equally 
effective in monochrome — for 
‘colour 1 just read ‘shades of grey! 

Again there are 255 shades 
available, and there's also a very 
useful facility for fading up and down throughout 
the grey scale. 

There are also the special effects 
— such as moving between graphics 
‘pages' for pseudo-animation, or the 
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ability to produce Instant* graphics by drawing them with the 
colour ‘switched’ off and then ‘switching’ on. 

Next, not only can 380Z graphics pictures be saved 

on and retrieved from 
disc, they can also be 
output to one of a 
range of popular dot 
matrix printers. 
Remember, too, 
that HRG is not a third- 
party add-on but designed, 
developed, and supported 
by Research Machines itself 
as an integral part of the 
380Z. 

And finally, we ve now 
implemented G1NO. So for the 
first time this well-established, 
professional suite of flexible, 
device-independent graphics 
software from the CAD Centre is 
available on a micro. 


If you are interested in graphics — 
for scientific, technical, and industrial 
research; or in secondary or higher 
education; or for design, 
engineering, or control, then you 
will be interested in the 380Z. 


RESEARCH MACHINES LTD Mill Street, Oxford 0 X 2 QBW, Tel: ( 0865 ) 249866 
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rhe box is not always black ... 


Rair we're continually enhancing That T s why you'll often find our 

d upgrading our Slack Box systems turning up under different 

srocomputer range to meet the names, different colours-not always 

sr-changing, ever-growing needs black, 
du r customers. 


Our current Black Box range So next time youre choosing a 

incl u des Standi 6-bit micro- micro-compute r for a new 

processors , that can be config ured appi ication , remem ber to cal I us first, 

from simple single-user floppy disk With Rair, you can have any colour 

systems right up to powerful multi- you like, including black, 
user systems with Winchester hard 
disks and tape backup. 





United Kingdom 
RAIR Limited 
$-9 Upper St Martins Lane 
London WC2H 9EQ 

Telephone (01)8366921 
Telex 298452 
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Open file: Sinclair 



Reaction timer 

written for the ZX-81 this program by 
Eric Smith of Grangemouth, Stirlingshire 
uses 3K of memory. It times the reactions of 



contestants 10 times* then displays the 
average, fastest and slowest time, as well as 
a plot of the contestants' names and times. 


Number formatter. 


OQOQiLET (5TR$ i INT Nil - ' 

901© LET + 

NO + ( " - 0000000 ©” 1 UN s > INT Ni +1 TO 
J 1 iVflL (MBS N< r 1) TO U 

RL R4 + ll + i>2-fflB5 N < , 1 ) - < D2 =0 3 7 
9©£0 RETURN 


Reaction timer. 

1 © REN * *R 
20 PRINT 
30 PRINT 

IS PRINT -IN gegCTION. COUNTER 

THE COMPUTER OISPLmg ft 

WORD ON THE ^CREENRNDHERSURES 
YOUR REACTION TIME* 

60 PRINT "THIS IS DONE TEN f W 
es 5 nB AN AUERAGE TIME IS OIUE 

PRINT ‘WHEN THE WQgg “" 2 ™* 
T " "" APPEARS ON THE SCREEN FRE 5 
S RNY KEY TO STOP TK~ ~ 

0; 

~cmB INKEY# i >110 THEN GO 

TO 90 
100 0 L 5 
110 LET H =0 
120 LET L =999 
130 LET AU -0 
14-0 DIM T ll®> ^ 

150 FOR Awl TO 10 

1&0 FOR U*sl TO INT tRND*300J 

170 IF INKEY>o h ‘“ THEN GOTO SflKD 

1 D 0 NEXT U 

190 GOTO £ 5 © 

200 PRINT AT 5 , 0 ; "WILL YOU PLEP( 
SB STOP CHERT ING « * 

210 FOR E=i TO 20 

220 NEXT E 

230 PRINT AT 5,0;" 

240 GOTO 16© 

s 50 PRINT AT 12 . 10 ; fiffH” 

250 POKE 16437^55 
870 POKE 16436,255 
260 IF INKEY t= ,L THEN GOTO 360 
290 LET RwPEEK 16436 
300 LET P=P£EK 16437 
310 LET Tel + 2561 [ 2 S 5 -P 1 f 
'5© 

32 © PRINT AT 13 , 10 ;" " ; RTT B 

' ^ ' >l J AT 0 , 0 rVYOUR TIME WAS ";T; " 


SECONDS” 

330 LET T <A> -T 

340 IF H <T THEN LET H=T 

3 S 0 IF L >T THEN LET L=T 

360 LET RU=RU+T 

370 NEXT A 

IIS PRINT " PLEASE ENTER YOUR MR 

ME* (NOT MORE THAN 12 LETTERS) 

41© I^LEN^S# > 12 THEN GOTO 360 
415 CLS 

42 © PRINT AT © , 193 

43 © PRINT AT 1 * 15 ; "YOUR TIHES-U 
ERE" ** 

440 FOR A =1 TO 1& 

450 PRINT RT R+ 2 , 2 S;T(R> 

470 PRINT^AT 13 , 16 ; "RUgggGg TIM 
E =";RT 14 > IS; AU^ 10 ; 1 SECOND©*' 

40 © PRINT AT 16 * 1 ©; "FASTEST-"* !, 
; AT 16 * 16 ; 11 &LOUE 3 T = " ; H 
490 f 6 r A =1 TO 21 
500 PRINT AT »*©;"!" 

510 NEXT A 

520 FOR A =1 TO 15 

530 PRINT RT 21 .. A; * 

540 NEXT A 

55 © FOR X^l TO 1 © 

560 FOR Y =1 TO T(XJ*t 38 ^H) 

570 PLOT X* 2 *Y 
SB 0 NEXT Y 
590 NEXT X 
600 PRI NT AT 21 . 12 ; 


„ _ INKEY *i"Y" THEN GOTO ©40 

620 IF INKEY#="N" THEN STOP 
630 GOTO 610 
640 PRINT AT 21 , 12 ," 


650 L PR INT 
. SMITH" 

560 LPRINT 
570 COPY 
66 © STOP 


■REACTION TIMER BY E 


Number formatter 

A THREE-LINE SUBROUTINE to format a 
number on the ZX-81 comes from P A 
Smith of Dundee. The number stored as the 
variable N is converted to a string NS. The 
positions before and after the decimal point 
are specified by the variables DI and D2 
respectively, which can have values from 
zero to 10 or 8 respectively. The decimal 
point is suppressed if D2 is set to zero. 

The sign is printed for a negative number, 
and occupies one printing position. There is 
no check on whether the number can be 
printed in the space available. 

The listing shows a string of asterisks in 
line 9010; they should be replaced by spaces. 

Determinant evaluation 

A basic program to evaluate a determinant 
by the method of pivotal condensation has 


been submitted by Alan Mackay of 
London. The method is to find the largest 
term in the array and to reduce other terms 
in the corresponding column to zero by 
subtraction of appropriate multiples of 
other columns. 

The program may be used as the basis of a 
subroutine For longer programs. It is 
convenient for versions of Basic which do 
not have the matrix operations which were 
seen as an essential feature of the original 
Dartmouth College Basic. 

On a ZX Spectrum approximate times for 
determinants of order N were: 

N = 5, 7 s. 

N = 10, 39 s. 

N = 20, 350 s. 

N = 40, 2,275 s. 

No doubt the program could be packed 
more tightly, if necessary, but at present it 
simply follows the standard procedure. Q 


Determinant evaluation. 


lisa 
1 1 0 1 

REM tnultifily by largest element with si.;n w a? [ if p-r£ ir. even 

REM AT.d minus 3 .f -dd 

100 

REM read in, test data 


11 £5 

LET W = INT (F*QV2) 

11Q 

DIM 0(8,6] 


1 169 

LET W * ! -» -;*V -_ T F+ v ' 

120 

LET N - 4 


j m 

LET 2 » S'&CP r ^y*K 

130 

FOR 1=1 TO H 


1200 

IF S s5® -THEM mtO 1-440 

140 

FOR J ? 1 TO U 


iiio 

let v - i 

150 

READ DllrJ) 


1220 

REM reduce other! tariffs tc by s sttr.ictren of 

160 

NEXT J 


122! 

REM colusr.ns o: pivot 

170 

NEXT I 


1230 

FOR I =, 1 TO N 

lay 

GOSUB 1000 


1240 

IF I * V THEN GOTO 1320 

lao 

STOP 


1250 

FOB J : J- TO H 

200 

DATA 2, 9, 9, 4 ,2,-3, 12, S. 4, 

. 8, .3'. -S', 1, 1,6,4 ' / 

1260 

IF J=Q THEN GOTO 1310 

210 

REM determinant for test 

da til is" 1 4 7 

1270 

1 2 B0 

LET D i X h 0 ■ D( r,J.l “DiP # 2:j /EH ,^'J 

LET A (VI s. pCl,j) 

1000 

REM calculation of determinant by pivotal condensation 

1250 

LET V ; V+l 

10 10 

Rem dgt. of order N is in D(h,HK Result is in £ 

1300 

REM run out nourz^ro element:. iuiv j,-*., vi Lvor order 

[020 REM matrix is ties troy ed , 

Uses MN*M ,B, T, J, A,P r g,v ( tt. N is altered. 

1310 

NEXT J 

1030 

DIM A (64) 


1220 

NEXT i 

1040 

LET S = 1 


1330 

LLT' N ^ N-l 

1050 

REM begin 


1340 

IF'N = Q THEN dpn^ 1440 

LET V s 1 

1060 

LET B n 0 


I3S0 

- 1Q7Q 

REM find largest element 

* pivot - 0(P,Q) 

1360 

FOR I - 1 TO N 

1000 

'FOR I : 1 TO N 


1370 

FOR J - 1 TO N 

1000 

FOR J ■ I TO U 


1380 

LET D(I,J] - ,\m 

noo 

LET A = ABSlEMLJn 


1350 

LET V •= V+l 

1 1 2.0 

1 F A < B THEM GOTO 1 1 60 


MOO 

NEXT J 

mo 

LET p ^ I 


1-110 

NEXT 1 

1140 

LET Q » J 


14 20 

REM reFP^t untJl dot. has order 1 

1 150 

LET B ^ ft 


1430 

GOTO 1060 

noo 

NEXT J 


U4Q 

PRINT r 'deterffiinar:t* M ; $ 

1170 

N EXT r 


1450 

RETURN 
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( continued from previous page) 
sor being moved automatically to the next 
position. When you come to the end of a line 
the cursor will be moved to the beginning of 
the next or you may move to the beginning 
of the next line at any time by pressing Line 
Feed. Pressing Return will return you to the 
editing mode. 

The P command enables a pixel character 
to be intput by its pattern instead of its 
ASCII code. After pressing P you will be 
asked if the character is to be grey or white; 


answer G or W. Now you will be shown a 
representation of a pixel character: 

1 2 
3 4 
5 6 

Press the keys of the cells that you want 
lit. For example, the cell at position 3 is lit by 
pressing 3. When you have finished press 0. 

Cesil interpreter 

the program by Chris Thompson of Wals- 


ingham School, Orpington, Kent, interprets 
the learning programming language Cesil. 
The program was written for a Research 
Machine 380-Z with dual disc drives, but 
can be simply changed to work with a 480-Z 
with cassette. 

Walsingham school uses the program in 
48K RAM but it should just fit in a 32K 
machine. Research Machines has alredy 
produced a machine-code version of Cesil 
but it lacks the advantage of being able to 
record or load the finished program. 


Cesil interpreter. 

10 REH t Iff Wtttftfftttff Iff! tMHflttt 


20 REH t t 
30 REH * , Cesir * 
40 REH t Written by C. A. Thompson * 
50 REH * Written for RHL Disk-basic * 
60 REH » (0 Copyright 1902 * 
70 REH * » 


80 REH IHHHfHHfmHIHHIimiH! 

90 REH 
100 REH 

110 REH Clear string space 

120 CLEAR 1000 

130 REH Abort routine 

140 ON BREAK 60T0 2140 

141 ON ERROR 6OT0 2141 
150 REH Dnension arrays 

160 DIH IDf ( 100) f IN$ ( 100) , LAS ( 1 00) , PR$ ( 100) , A (540) , DS ( 100) 

•170 REH Set data variable t Underlining 

100 VH- 1 : FOR 1=1 TO 17: UL$=UL$^CHRS ( 131 ) : NEXT 

190 REH Clear screen l set non flashing cursor 

200 PUT 31,23,17 

210 REH Set up heading 

220 LR=0:?:7 TAB (9) ; *Cesi 1 Interpreter* 

230 ? TAB(9);UL4 
240 REH Print out proapt 
250 ?:?"Ready* 

260 IR=0:60T0 540 
270 7 :IF C$='* THEN 250 

280 REH Check that coaaand is not in loner case 
290 IF A5C(CII >90 THEH 7*« Coaaand in lower case*:60T0 250 
300 REH Interpret coiaand 
310 IF CI=*SELECT* THEN G0SUB 293O:G0T0 250 
320 IF C*=*DIR* THEN G0SUB 2650:60T0 250 
330 IF C<=“DELETE* THEN G0SUB 2390:G0T0 250 
340 IF C$=*X* OR C$=*DATA* THEN 2160 
350 IF CI=*NEWDATA* THEN YH=1:60T0 2160 
360 IF C4=*LISTDATA* THEN G0SUB 2300:60T0 250 
370 IF C«=*LL1STDATA* THEN G0SUB 2340:60T0 250 
380 IF C$='LRUN* AND IO0 THE* LR=1;60T0 960 ELSE IF C$= M LRUN* AND X=0 
THEN 7 *« No prograa resi dent " : 60T0 250 
390 IF C4=*CHAN6E* THEN 60SUB 2240:G0T0 250 
400 IF CS=*EITRA* THEN G0SUB 2530:G0T0 250 
410 IF CI=*NEW* THEN RUN 
420 IF C4=*L0ADPR0G* THEN G0SUB 1520:G0TO 250 
430 IF C$=*SAVE* THEN G0SUB 126O:60T0 250 
440 IF C$='ERASE* THEN GOSU0 1750:60SUB 250 
450 IF CS='LIST* THEN GOSUB 1900:G0T0 250 
460 IF Ci=*LISTN* THEN LI=1:60SUB I900:G0T0 250 
470 IF CS=*LLISTN* THEN LI=1:LR=1:G0SUB 1900:G0T0 250 
480 IF C«=*LLIST* THEN LR=1:60SUB 1900:G0T0 250 
490 IF C$=*HELP* THEN GOSUB 2690:60TO 250 

500 IF C4=*RUM* AND XOO THEN *6C ELSE IF C*=*RUN* AND 1=0 THEN 7 *t 
No proqraa*: 60T0 250 

51o hEN Print out error aessage if not understood 
520 7 : v * Syntax error in coaaand' 

530 GOTO 250 
540 UU\ 

550 REH Prograa input routine 

560 lDim=**:INim=**:LA«(n='*:PR«m=*" 

570 7 *''*5 

580 REH Enter Label /Coaaand 
590 A=6ET() 

600 IF A=13 AND LtfTNIDMX), 1K>*(* THEN C*= I D« ( X) : X=l-1 : 6OT0 270 
610 IF A=40 THEN ZN=1 

620 IF A=127 AND LEN(ID$U1)>0 THEN I Dt ( X ) =LEF T* < I DS ( X 1 , LEN < I Of ( X > ) - 1 ) : 7 

CNRS ( 127) ; : GOTO 590 ELSE IF A=127 THEN 590 
630 IF A=32 AND ZNOl THEN 680 

640 IF A=27 AND ZNOl THEN "iGOTO 560 ELSE IF A=2" AND ZN=I THEN 590 

650 IF A=13 AND ZNOl THEN X=M:6OT0 250 ELSE IF A=13 AND ZN=1 THEN 910 

660 1 DS ( X) = I DS l X ) +CHRS ( A) : ? CHRS (A) 5 :60T0 590 
670 REH Enter the Instruction 


680 7 TAB(17»; 

690 A=6ETO n 

700 IF fA<65 OR A>90> AND A(>27 AND A<>32 AND A0127 AND AOl3 THEN : 

?■* Instuction error * : GOTO 560 
710 IF A=127 AND LEN ( INS < X ) ) >0 THEN INS ( X ) =LEF TS ( INS ( X ) , 

LENdNKX) )-!) : 7 CHRSf 127) ? :G0T0 690 ELSE IF A=127 THEN 690 

720 IF A=32 THEN 77C 

730 IF A=27 THEN ?:60T0 560 

.740 IF A=13 THEN 910 

750 INS(X)=INS(X) *CHRS (A) : ? CHRIIA) J :G0T0 690 
760 REH Enter the Identifier 
770 ? TAB (33)» 

780 A=6ET() 

790 IF A=1 27 AND LEN <LAS ( X ) ) >0 THEN LAS ( X) =LEFTS (LAS ( X ) , LEN (LAS < X ) ) -1 ) : ? CHRS (127) GOTO 780 
ELSE IF A=127 THEN 780 
800 IF A=32 - THEN * ? : 60T0 860 
810 IF A=27 THEN ?:G0T0 560 

820 IF A=13 THEN 910 

830 LAS ( X ) =LAS ( X ) ♦CHRS < A) : ? CHRS(A) ; :60T0 780 
840 ? ’ 

850 REH Enter the Print 
860 A=GET() 

870 IF A=127 AND LEN(PR$(X)>>0 THEN PRS (X)=LEFTS(PRS (X) ,LEN(PRS (X) )-l):7 CHRS ( 1 27) GOTO 860 
ELSE IF A= 127 THEN 860 
880 IF A=27 THEN 7 :G0T0 56C 

890 IF A=13 THEN 910 

900 PRS (X > =PRS (X) ♦CHRS ( A) : ? CHRS (A) ; :60T0 860 
910 IF ZH=1 THEN ZH=0:ZN=0: RETURN 
920 ZN=0 

930 X=I*1:?:60T0 560 
940 GOTO 250 

950 REH Interpret the prograa 

960 7 '* Prograa running*:?:?:?:CA=0:Hl=0:F0R 6=1 TO l 

970 IF LEFT$(IDS(6),1)=*(* THEN 1210 

980 IF INS (G) =*ADD* THEN GOSUB 2100:CA=CA*A(WE) -.GOTO 1210 

990 IF IN$(G)=*SUBTRACT* THEN 60SUB 2100:CA=CA-A(WE):60TO 1210 

1000 IF *INS (6) ='HULTIPLY* THEN GOSUB 2100:CA=CA*A(WE):G0T0 1210 

1010 IF INS <G)="DIVIDE* THEN GOSUB 2100 ELSE 1040 

1020 IF A(WE)=0 THEN ?*• Can’t divide by zero at line*;6:G0T0 1210 

1030 CA=CA/A(WE) :60T0 1210 

1040 IF INS (G) =*L0AD* THEN GOSUB 2100:CA=A(WE):G0T0 1210 
1050 IF INS(G)=*ST0RE* THEN 60SUB 2100:A(WE)=CA:G0T0 1210 
1060 IF INS(G)=*LINE* AND LR=1 THEN LPRINT-.60T0 1210 ELSE IF IN$(6)=*LINE* 

THEN ?:60T0 1210 „ 

1070 IFIINf (6)='PR1NT* AND LEFTS (PRS (6) , 1 ) < >CHRS (34) ) OR ( INS (6) =*PRINT* AN0 
'RIGHTS (PRS (6) , 1 ) < >CHRS (34) ) THEN 1200 irilfOM . cn n 

1080 IF* 1NS(G)=*PRINT* AND LR=1 THEN LPRINT LEFTS(RIGHTS (PRS(6) ,LEN(PRS(6) 1). 
LEN(PR$(6))-2);i60T0 1210 

1090 IF INS (6) =*PR INT * THEN 7 LEFTS (RIGHTS (PRS (6) . LEN(PRS (G) ) -1 ), LEN (PRS (G) ) -2) , 

1100 'lF° IN$(G)=*0UT* AND LR=1 THEN LPRINT INT (CA) ; :60T0 1210 ELSE IF INSIS)- 

*0UT* THEN 7 INT (CA) * :60T0 1210 
1110 IF INS (G) =* IN* THEN 1120 ELSE 1150 
1120 H1=H1*1 

1130 IF HDYH-I THEN 2220 
1140 CA=DS (HI ) : GOTO 1210 
1150 IF INS (6) = "HALT" THEN 1220 

1160 IF INS (6) = * J I ZERO* AND CA=0 THEN 2000 ELSE IF INS (G) •* J I ZERO* AND CAOO THEN 1210 

1170 IF INS (G) =* J INE6 * AND CA<0 THEN 2000 ELSE IF INS (6) =* J INEG* AND CA>=0 THEN 1210 

1180 IF INHG) = 'JUHP* THEN 2000 

1190 REH Error aessage if intruction not understood 

1200 ' , : 7 : 7 '* Syntax error at 1 i ne* ; 6: GOTO 250 

1210 NEXT 

1220 IF LR=1 THEN LPRINT 

1230 REH Execution finished 

1240 7 : 7 : 7 : 7 ** Finished*: H1*0:60T0 250 

1250 REH Save prograa routine 

1260 *: INPUT'Filenaae:*,FS 

1270 RESET 

1280 REH Error aessage if filenaae too large 

1290 IF LEN(FI) >8 THEN 7 *« Filenaae too large*:60T0 250 


150 
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Open file: Research Machines 


Table 1. Graphics Editor commands. 

Esc return to menu 
! clear screen 
I move cursor up 
J move cursor left 
K move cursor right 
M move cursor down 
T move cursor to top of screen 
B move cursor to bottom of screen 
L move cursor to left edge of screen 
R move cursor to right edge of 
screen 

C input ASGIf code to be plotted at 
cursor 

N character of next key pressed to be 
plotted 

P pixel character — Input by pattern 
F fill rectangle with character; lines 
are thin rectangles 

H help find ASCII code of characters 
X plot text, automatic wrap-round; 
press Return to finish or Line 
Feed to move cursor to the 
beginning of next line; cursor is 
a @ 

A string of above commands 

automatically operated; Ctrl-Z to 
abort 


(listings continued from page 144) 

10210-1 0230, new screen, initialise variables 
and branch to Editor, 

10300-10440, edit old screen, Get old screen 
from file, display and branch to Editor. 
10500-10650, Save screen, create new file 
and Save screen, Return to main menu. 
10700, continue, redisplay screen and 
branch to editor. 

The commands for using the routine are 
shown in table 1, To fill a rectangle with a 
character, line the cursor up with one of the 
comers of the rectangle and press F + A 
message will be displayed reminding you 
that the Fill routine is on. 

Now move the cursor to the diagonally 
opposite corner and press F again. Two cur- 
sors will now be displayed, one at each of the 
corners that you have indicated. Input the 
ASCII code of the character that you wish 
to use — or H for help to find it — and the 
rectangle will be filled with it. 

To set a macro command press A, then 
press one of the nine digits 1 to 9 and answer 
N to the Operate? prompt. If the message is 
No Auto you may answer Y to create a new 
one; if there already is one it will be 
displayed and yon can choose to leave it or 
to change it. 

If you answer N to the Change It? prompt 
you will be given a chance to choose another 
auto or to return to Editing mode. If you 
answer N to the Another Auto? prompt you 
will be asked if you want to operate with the 
existing one. 

To create a macro simply type in a string 
of commands, except A, and they will be 
operated automatically when you choose to 
operate that macro. One macro may call 
another; to do this use the number of that 
other macro in the string. A macro may not 
call itself or another macro that in turn calls 
it. 

The X commands enables you to type 
passages of text on the screen with the cur- 
(continued on next page) 


(listing continued front page 144} 

6000 PLOT X , V , " + " : PUT 1 2 ; ? " Grey or white"; 

6020 GW=GE T t > s GW = G W+ 32 * t GW >9 O ) 

6025 I FOW< >7 1 ANDBbK .•87G0T06020 
6030 ■ IFGW=7t THENPX " 1 20ELSEPX = 1 92 
6035 PLQTX , Y, li 

6040 PUT 12s? "Enter pattern 1 2" : 77 AB 1 17) s "3 4 - to restart 1 ' 

6045 ?TAB<17>;’'5 6 O to finish." 

6050 PLOT X r V , " + " s F -BE T <105 ; PLOT X , Y T M j IFPs 4GDRP >54 ANDP^ >45BOT06050 
6060 PX-PX- ! P**49> -2* (P*50) -4* ( P*5 M -R* <P^52) - 1 6* ( P-53) -32* ( P-54) 

6065 I FP-45THENP X - 1 92+64* (GW- 7 1 > 

6070 FLDTX, Y t PXiM-PXs I Fpc48T HENRETURNELSE605U 

7000 PG-0 : GDSUB8000 : PUT 1 2 ; GRAPH 1 : PLOT 36,51 , " Press" 

7005 PL0T12, 48, '■< to decrease to increase" : PLPT30, 45, "R to finish" 

7010 HP-0 

7020 PLOTO. 30, 128: LI NE7B, 30 : PL □ T 3-0 ,30, STR* (HP) : PLOT 40, 30, HP 
“025 rf=GET O 

7030 I FH=600RH=44THEWHP=HP- 1 : IFHP4 0THENHP=255 

7 035 I F H~6 20R H=4 6T HE NHP=H P + J 3 I FHP > 255 THE NHP = 0 

7036 IFH= S20RH— 11 4 T HE NB0SUB25O O: RETURN 
7040 GDI 07020 

8000 PUT 12: 7"Savi ng screen, please wait," 

8005 FOR 1 =OTO 1 9 j SCREEN* l I ) — " 11 j FORX X=0TD78STEP2 
8020 SCREEN* 1 1 > ^SCREEN* f I ) +CHR* ( PC l NTS f X X T I *3 ) ) 

0030 NEXT XX 3 FLOTO, 1*3, 128:LINE78, I *3: NEXT! : RETURN 

0500 PUT 12: 7 "Cl ear screen, are you sure < Y/N> ( RTN) " ; 

0510 I NPUTCL * : I FCL*= " Y " THENGftAPH I : RETURNELSERETURN 


9000 S*FRR 

90 10 IFB-27THEN9; 7 11 Read error - possible hardware f aul t RETURN 
9020 IPB-34THEN? i 7" in vali d device name, try agai n* " i RETURN 
9030 IFB— 35THEN7: 7“ Inval i d File name, try ag a i n, RETURN 
9040 IFB=36THEN?t ?"Wri te error - possible hardware f aul t RETURN 
9050 IFB-38THEN?: ?" Sorry esn" t find ";FL*: RETURN 

9060 IFB=40THEN?t ?"Sorr y thfe disc is full, replace it and try again, "iRETU 
RN 

9070 I F0 -20THEN? i ? " Th i * tile shoul d have been saved as" t ? v codes .“ s RETURN 
9080 IFB=1 4THEN^: ?" You specified the wrong type of file":? ,, eg. strings ins 
tead of codes. RETURN 
9090 ? "ERROR " ; B; END 


10100 TEXT; PUT 12i JN*=" NESCB' 1 : IN“0 

10110 ?"The following options are available:";? 

10120 ?" < N > create a new screen" 

10130 ?" < E > edit an old screen" 

10140 7" < S > save the current screen" 

10150 ?" < C > continue current screen":? 

10152 ?“ < 8 bye. ":?:?:? 

10155 ?" Which do you want?"; 

10160 Q=GET ( > ; 0=0+32* (Q>90> :.Q*=CHR* (B) 

10170 FORI-IT05I IFQ**M JD* ( IN*, I , 1 > THEN I N- 1 
10175 NEXT I 

10190 IE IN^0G0Unoi6OtL8E ' 

1 0200 DN I NGDTOl 02 10,1 0300* 1 0500 * 1 0600 . 1 0800 

1 02 1 0 PUT 1 2 1 GRAPH 1 : FL*- " ■' 

1 0220 X «0 * Y=u ; H-l 20: PLOTX , Y . 


' : GOT 01 1 25 


1 0300 PUT 12 

10310 "’""What is the file called IRTN> " 

10315 INPUT" ";FL* 

10320 0NERRQRG0TD1 0390 
1 0330 OPEN# ! 0 * FL * : GR A P H 1 

10335 ?"Is the file strings or ASCII codes?"; 

10336 G=GET ( ) ; 0=0+32* (090) 

10337 IFEK 65 AN D Q< > 67 AN DO a 83G0T0 1 0336EL BE ? 

1 0338 IPO' >83BDT0 1 0800 

10340 F0RI=0TQ19i INPUTL 1NEW 10, SCREEN* IT) 

3 0745 PL DTO , 1*3, SCREEN* < I > i HE X t i s CLOSE # l 0 
i 0360 X =0 ; Y-O: M=PO I NTS t X , Y) : PLPTX , V * rt + " : GOTO 1 l 25 
i 0390 GOSU 89000 : G DT 0 1 03 1 0 

1 0400 FDR 1 -OTO I 9 * SCREEN* <!>="": FORJ =0T □ 78STEP2 

10420 1MPU r # J 0, l : PLDl J , \ *3, Z : SCREEN* T 1 ) ^SCREEN* i I s +CHR* t 2 ) 

1 0440 NE X T J : NE X T 1 : O UEE4 1 0 : GO TO 1 0360 


1 0500 PUT 1 2 : G0SUB2500 

10510 ?"What shall the file be called IRTN) " 

1 05 1 5 I NPIJT " 11 ; FL* : I FFL*=« "GDTDl 05 1 5 

10520 ? : ? " Do want the screen saved as strings 1 ' 

10521 7" or ASCII codes. Nb.if you have used an" 

10522 ?"End of File code you must use codes."!? 

10523 ?"St r i ngs or Codes?’' ; 

10525 G=GET ( ) : 0=Q+32* ( 0 >90 > ; IFO . ^67AND0^ 83G0TD1 0525ELSE^ 

10526 IF0=67GDTG10600 

1 05 30 ONER R QRGO T 0 % 0590 
1 0535 RESE T ; CREATE# 1 0 , FL * : QUDTE4* 1 0 , 0 

10S50 FOR I =0 TUI 9: PR J NT# 10, SCREEN* 1 1) : NE X T I : CLOSE# 1 p : GOTO 1 01 QO 
i 0590 GGBUB9000: GOTO 1 05 1 

1 0600 0NERR0RG0T0 1 0490: PUT 1 2 : GRAPH 3 : GO SUB 2500? CREATE# 1 Q, FL* r DUUTE# 1 0 , O 
10620 FURY Y=OTD575TEF3; FOR* X=0T07SSTEP2 
10640 Z=PDINTS(XX, YY> :PRJNT#iO, z 
1 0650 NE X T X X j NE X T Y Y : CLOSE 410: GOTO 1 0 1 00 


T t;> 7 0 0 GR AP H 1 : GOSU 825 0 0 : G DT 0 11 25 


10800 1 EX 7 s PUT 12* END 
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The Ricoh 


FACT With internal microprocessor, 8 K buffer store and total 
compatibility, the Ricoh Flowriter range has proved itself the 
most intelligent and reliable range of printers on the world 
market 

FACT Ricoh Flowriters can assume the characteristics of any 
popular 'intelligent' printer and plug into any hardware 
configuration. 

FACT Ricoh Flowriters perform all your processing and 
printing needs while leaving the host computerfree for other 
work. 

FACT Ricoh Flowriters do all this, give you exceptional print 
quality, yet cost the same as ordinary daisy wheel printers! 

FEATURES * Internal microprocessor 

■ 8K buffer under full program control 

■ Includes RS232, Centronics and I FEE 488 interfaces 

■ 60cps print on the RP1600,37cps on the RP1300 

■ Qume, Diablo and NECSpinwriter wp commands- 
compatible 

■ Auto-bidirectional and logic seeking high -speed printing 

■ Graphics capability down to 1/120" 


■ Built-in proportional spacing tables 

■ Automatic margin justification, even on proportional 
spacing 

■ 128 -character printwh eels, wide choice of fonts 

■ Wide range of accessories - sheetfeeds, tractor feeds, 
ribbons, printwh eels 

■ Detachable keyboard option for using Flowriter as an 
intelligent typewriter or KSR terminal 

For intelligent printing that frees the host computer and gives 
you exceptional print quality and speed, find out more about 
the Ricoh Flowriter -the printer that knows it's a computer, 
yet costs the same as those that aren't ! 


DeaEer Enq uiries wefcom e, 

The Ricoh/ Flowriter range is onty 
available from ARTEC and their 
authorised dealers, backed by a 
nationwide service network. 


The R PI 600 Ffowriter 


APPROPRIATE 
TECHNOLOGY LTD. 

2-4 Canfield Place 
London NW6 3BT 
Tel: 01-625 5575/5134 
Telex 264538 S5EC 
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Auto 




Drive down disc drive prices! 


The Auto 


Word 


is spreading! 


AutoWord Services Ltd. 164 St. Pauls Avenue Slough Berks SL2 5ER Telephone: (0753) 78424/79599 


DENS El RP 5133 

£1350 

13 MB STORAGE 


CANON MOD Sr SLIM FLOPPY DISC DRIVES STD. INTERFACE 

MODEL NAKED DRIVE SINGLE BOXED DUAL BOXED 

& PSU & PSU 

61 06 (40 TK SS 250K) £139 £169 £329 

6108 (40 TK DS 500K) £169 £199 £389 

'120 (80 TK SS 500 K) £189 £219 £429 

*220 (80 TK DS 1000K) £229 £259 £509 

* HARDWARE/SOFTWARE SELECTABLE TO RUN IN 40 TK OR 30 TK MODE 
WITH LED MODE SELECT DISPLAY 

APPLE™ COMPATIBLE SLIM BOXED DRIVE 

MODEL SINGLE DRIVE DUAL DRIVE 

A6106(4QTKSS250K) £180 £360 

ALL CANON DRIVES CARRY A 12 MONTH WARRANTY! 

CDC 5r FLOPPY DISC DRIVES PRICES FROM: £119 

SHLfGART SA800 (8" SS) FLOPPY DISC DRIVE £319 

SHUGART SAS50 (3" DS) FLOPPY DISC DRIVE £429 

TAN DON TM84&1 {8" SS SUM) FLOPPY DISC DRIVE £349 

TANDON TM84B2 (3" DS SUM) FLOPPY DISC DRIVE £399 


THE AUTOWORD EXECUTIVE RANGE OF DUAL 5 \ " and Q w BOXED 
DRIVES. TOP QUALITY UNITS. ALSO AVAILABLE WITH OWN LOGO 
AND COLOURS. PRICES FROM: 


£419 


HAVE YOUR FLOPPIES FLOPPED? AUTOWORD LEAD THE FIELD IN 
ACROSS THE RANGE DISC DRIVE REPAIR. COMPETITIVE PRICES ON 
APPLICATION. 


S r WINCHESTER HARD DISC UNITS, 

THE DENSEI HARD DISC (6.7M/13M) CONFIGURED TO RUN ON: 

‘TRSaoill™ * APPLE II™ MBMP.C™ 


MODEL 

RD 5067 (6.7M) 

RD5133(13.3M) 


PRICE 

£1195 


£1350 


TRS 80 1 1 I/APPLE II 

With case, power 
supply, host adaptor, 
disk controller and 
software patches 


fBM PC 

To fit existing 
system with host 
adaptor and 
software patches 


ALL PRICES ARE EXCLUSIVE OF VAT 


• Circle No. 169 


PRACTICAL COMPUTING February 1983 


147 










TRIUMPH ADLER 

makes it all 
refreshingly simple 



with the arrival of the 
8/16 bit Alphatronk micro 

The Alphatron ic P3 micro: the latest, most powerful addition to none. We actually do what everyone else claims. We test 

to the outstandingly successful Alpha tronic family, An addition software, educate your staff, supply high quality stationery 
that makes Alphatronic the largest range of Teady to use 1 and supplies and ensure your system runs smoothly, 

micros on the market, priced from £1,895 to £2,345, In short, we at Triumph Adler are dedicated to making 

The dual purpose 8/16 bit processor means you can your life refreshingly simple and to providing successful 

make use of the wealth of proven 8 bit software now. As 16 bit computing for your future, 

software becomes more widely available, we can upgrade your To get the full story, simply dip your letterhead of 

P3 to 16 bit operation, business card to the coupon, or ring the Triumph Adier hotlim 

The P3 is a micro version of a larger system - rather than on 01-250 1717 and ask for department MMD. 
a -blown -up 1 hobby computer. It’s a high quality, engineered 
computer, designed to cope easily in the business environment. 

Triumph Adler is a world leader in business products 
and committed to simplifying business procedures and 
reducing business costs. We provide a helping hand to our 
customers and our dealers. With over 80 years 1 experience in 
the business market our single source philosophy is second 

Triumph Adler (U.K.) Limited, 27 Gosweil Road, London, EC1M 7AJ.Tel. 01-250 1717 A member of the Volkswagen Grouf 



Z TRIUMPH ADLE 

Computing for your futur 


Please tell me in simple terms the benefits I can expect from the most extensive range of business micros. 
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Name 


Company 


Address 


Telephone 


fhe 16 -bit Micro 




lie coprocessors 


Iemory 


8088 for 16-bit power 
8085 for 8-bit compatibility 

128 Kb expandable to 768 Kb 


Zenith Z-1I0 “Low profile" colour computer and 
optional monitor. 




with 8 -bit compatibility 
ind colour graphics 


Zenith Z-120 “All in one” monochrome computer. 


storage 


Iperating 

ystems 


320 Kb to 10 Mb (floppy and 
Winchester disk) 

CP/M-85, CP/M-86, 

Z-DOS (MS-DOS) 


Expansion 5 slot S-100 bus structure 

Power supply 300W switched mode; 

ensures high stability and 
regulation 


Graphics 


Colour 


High resolution 640 x 500 
pixel 

High definition 8 colour pixel 


Application Software 

Word processing, financial modelling, 
business management, integrated accounting 
- all from leading software houses. 


iomin unications 2 RS 232 ports, expandable 
to 10, and 1 parallel port. 
(IEEE 488 available soon) 
Signetics 3661 chip ensures 
hardware compatible 
communications with most 
mainframes 


For further information, contact: 

data 


TfNITH 


systems 


Bristol Road Gloucester GL2 6EE Telephone: (0452) 29451 Telex: 43179 
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Open file: Research Machines 



RESEARCH 

MACHINES 

REVIEW 


Graphics editor 

here is a graphics utility by D C Hamilton 
of Belfast that will enable the user to create, 
edit and save low-resolution graphics 
screens on the 380-Z. Screens can be saved 
in two different formats, either as a list of 
800 ASCII codes or as a list of 20 strings, 
and then recalled by a Basic program using 
one of the recall routines. 

Obviously, saving the screen as strings 
will mean a smaller file and a faster recall 
time, and this will be the most popular for- 
mat. But if you have used codes below 32 
you may have problems saving the screen as 
strings: for example, if you have used code 
28 and saved the file as strings, when you try 
to recall the screen this will be interpreted as 
an End of File marker and you will lose part 
of the screen. In these cases the screen must 
be saved as ASCII codes. 

The main features of the program are: 
1000-1160, main editor loop, get command 
and operate. Print data on screen — X and 
Y co-ordinates of cursor and ASCII codeof 
character under cursor. 

1500-1540, X : test routine. 

2000-2240, A : macro command routine. 
2500, recall screen, for example, after Help 
routine. 

3000-3100, F : fill command routine. 

4000, Ni plot next key routine, 

5000-5040, C : input code routine. 

6000-6070, P : pixel character routine. 
7000-7040, H : Help routine. 

8000-8030, Save screen routine; forexample, 
before Help routine. 

8500-8510, ! : Clear Screen routine. 
9000-9090, error-trapping routine. 
10100-10200, main menu. 


{continued on page 149) 


Graphics editor — recall routines. 

ASCII Lode^ 


1 OOO OPEN tt J O. " FIL E NAME .TV P " 
lOlO FOP YY-0 TO 57 STEP 3 

1020 FQR XX=0 TQ 78 STEP 2 

1030 input# io. cc ; plot xx, yy.cc 

1040 NEXT XX 
1050 NEXT VY 
1 060 CLOSE# 10 

Str 1 nqs 


1 OOO DPEN#1 O. "FTL EN AMR , T YP ri 

1010 FDR YY=0 TO 57 STEP 3 

1020 INPUTL1NE#10,CC* S PLOT CLYY.CC* 

1030 NEXT YV 

1040 CLOSE#! O 


Graphics editor 

1 FEM ************* *******4*** 

2 REM *** GRAPHICS UTILITY *** 

3 REM *** (c! C, Hamilton *** 

4 REM ************************ 

10 PUT 1 7 : PUT 12: CLEAR50OO; DIM SCREEN* 1191 „ MN<B> *PGlB! , PL <Q> 

20. FORI = 1 T09 : MC$ < I > = " *No auto number J +STR* £ I) + " in memory yet. J : ME XT I 
30 GRAPH 1 iPL 0 l 24 , 3 i, "GRAPHICS IJ [ I L i r> M i RLO 126 . 34 . " tCf C. Hamilton 11 
40 FORT-OTG2000: NE x T T: GOTD1 OlOO 


1000 QN8REAR j 0=GET (IX* Q-G+32* tQ 90} 

1005 PLOl X, Y , M 

1010 lFQ=27THENG0SUB8000r 60T01 01 OO 

1015 I FQ=33THENGQSUB8500 

1020 IFQ=73THENY-Y+3: IFY 57THENY=57 

1025 IFQ=B4THENY=57 

1030 IFQ=74THENX=X-2r IFX<0THENX=0 

1035 1FQ=66THENY=0 

| 1040 IFQ=7STHENX=X+2: 1FX>78THENX=7S 

1045 I -F Q=7 6T HEN X ”0 
, 1 050 I FQ= 77 THE NY-Y-3: IFY< OT HE NY -0 

1055 I FQ- B2T HEN X = 78 
1 060 I FQ- TOTH E NGQSUB3000 s GOT 0 1 1 3*1* 

1065 IFGNBBTHENGOSUB1500 
1070 I FQ— 72THENGDSUB7000 
1080 IFQ=78THENG05UB4000 
1090 1FQ-67THENGDSUB5000 
1100 IFQ=80THEMBOSUB6000 
1105 IFQ=65THENG0BUB2000 

1110 M=PD 1 NTS t X , Y ) : I F M= 4 3THENPL0 T X ,¥, 1 20 ELSE PLOT X , Y , 1 +- " 
1 1 20 I FQ=0THENFORP=0T050 : ME X TP i GOTO! OOO 
1125 PUT 1 2 

1130 7‘" X«,“ Y" , “CODE 1 ' : ?X , Y, M 

H50 I FFF“ 1 THEN? 11 F 1 LL on, press F to finish.” 

1155 I FFF > 0G0T02 1 1 0 
1!60 GOTQIOOO 


1500 PL0TX,Y, "ST :C=SET U01 

1505 I FC^OTHENPLOTX , Y, M: FQRT=OT050: NE XTT : GOTO 1 500 
1510 1 FC= 1 3THENPI OT X , Y f M s RETURN 

1 520 I FC— 1 OTHENPLOTX , Y, Mr X=0 ; Y=Y +-3* < Y >0 J j GOTO 1 540 

1525 IFC=127THENPLDTX,Y, 120: X-X-2: IFX<0THENX=7S; Y^Y-3* (Y<7Q> ; GQTOl 500ELSE1 
500 

1530 PLOTX, Yj Cr X=X+2? IFX > 78THENX^0: Y=Y+3* (Y>0i 
1540 M=POINT5 (X. Y> i GOTO 1500 

2000 PUT 1 2 1 7 " Wh i ch auto 0-9,0 to return ,<l ; 

2010 MN=GET ( / t I FMN< 4BORMN >57GOTD20 1 OELSE? 

2015 IFMN-4BTHENRETURN 
2010 MN-MN-48 

2020 PUT 1 2 : ^MC* (MN> : '.’'"’Operate "' : : GQSUtf 2200s ONI NG0T02 100, 2030 
2030 PUT 1 2 ; OlC M MN » : ? "Change i t ? " * : G0SUB220O : UN I NGDTD2O50 , 2040 
2040 PUT 1 2 s 9 "Ano t her aut o? ,H ; : GO SUB 2200 r ON I NG0TD2000 , 2020 
2050 PUT 1 2s ■'*’ i ype mi auto (RlN'p, : r I HFUTMC® *MN j : G0TU2Q-50 
21 00 PF - \ i MN c PF > =MN: PG ( PF V -O : PL f PF V -LEN t MC$ < MN < PF ) > ) 

310! ONBRfcAMiU 1 021 ■ 

2105 IFLEFT* !MC$i (MN f PF < } , i)= " * " THENPP^PF-1 : IFPF=0G0TG2150 
2110 P6tRF)=P£fPF> tli IPPSfPf ) I I. (PF> THRNPF-PF -1 1 1 FPF“«XiOTU21 50FLSE2 1 10 
2 1-20 P=ASC ( M I Dt CMC* ( MN ( PP> J T PG CPF > ^ D): I FQ . 49DR0 >57GUT0 1 005 
2125 IFU«65GNC*97<i01(J2MO 

2130 F F~PF+1 r IFPF ?BTHEN^" T cd comp l ew . " s G0TD2 150 
2140 P6(PF) -Of MN l PF ) *Q“40i PL (PF !^LEN ( Mf. * ( MN ( PF ) > > 1GDT021 10 
2150 PF=0: PL0T7 , Y, M- RETURN 
2200 IN^Q 

22 1 0 99= GET ( ) : QQ ^QG>+ 32 * ( QQ > 90 > 

2220 IFQG’TQTHEN I N=2: ?: RETURN 
2230 I FQGN89THENI N= I r ?! RETURN 
2240 G0T0221O 

7500 FDR l =OTO 1 9 : FI QTO, I * 3 . SCREEN* U > ; NEX T t r RETURN 
3000 I FFF“ 1 GOT D3040 

3010 PUT 12;^" FILL on, pres? F to f i m sh. XO=X s YO^Y: FF=1 : RETURN 

3040 X 1 =X : Y L -Y ; FF=m: PLOT X , Y, " + " : PL OTXO. Y0< ” + “ 

3050 PUT 1 2i i NFUT "What code (pr H for hel p MRTN) '* ; CD* 

3055 I F C O* ~ " H " T HE^BOSU B 7000 s GQT030 50 

:-06m COEVAL dC!>*> : IF <CD=0ANBCD$ ■ "O" V DRCD 25SGOT03050 
3070 IFXu XlTHENTX=XOi X0=X1| X 1=TX 

3075 I FYO V V 1 THEN! Y=YO r Y0=Y 1 : Y 1 -T Y 

3076 PLOTXO, VO, 120: RLOTX , Y . M 

30S0 FUR l - X OTO x 1 STEP2 : F ORJ “ YOTO Y 1 STEP 3 

3 1 00 PLOT U J f CDi NEX TJ : NEXT I : PUT I 2r M=CD : RETURN 

4000 RLOTX, V, ■■ + *■! L **?GE I* ( l sPLUrx, Y , L* : M^AGC < L* j * RETURN 


5000 FUDTX , Y , " + " 

5005 PUT 12: INPUT "What code 'or H iar hel p > ( RTN) “ j CD^ 
5010 IFCD»= "H ,l THENDOSUB7000i BOTQSOOS 

5020 CD~ VAL £€D*> : IF (CO=OANPCD^< > w O" ) ORCD > 255GOT05<SOO 
5040 PLOT X T Y , CD : M^CD : RETURN 

{/is lings ctmtimterf an page 149} 
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computer dealers 
know that 
you don’t ? 




They know that they have found an unbeatable 
combination— Pete & Pam Computers’ 
service, with the Pete & Pam Price 
D romise,“We will not be undersold” 
ver 300 dealers throughout the 
UK, Europe and the Gulf States buy 
from Pete & Pam Computers. 

They choose from over 900 
products in our catalogue. 

Products from 146 different 
companies such as Apple, BASF, 

Epson, Microsoft MicroPro, NEC, Saturn Systems, 
Sirius Software, Versa Computing, Videx, 
VisiCorp and Zenith - and all at highly 
competitive prices. Products which are backed by 


Ji shij 




our comprehensive service facilities, with same-day 
shipping. Over 500 dealers know our rep- 
utation for sound advice, and for being 
well informed in what’s new in micro- 
computing. They know our service 
is friendly, fast and efficient. 
In short — they know us. Isn’t 
it time you were “in the 
know” and opened an 
W account with Pete & Pam 
Computers? We have a lot 
to offer you. 

Send for our free Price 
List and our product literature. We 
promise you that you will not be disappointed. 


Pete & Pam Computers 


Head Office: New Hall Hey Road, Rossendaie, Lancashire. BB4 6JG Tel 0706 22701 1 Telex 635740 PETPAM G 
London Office: 103-5 Blegborough Road, London, SW16 6DL Tel 0 1 -769 1022/3/4 & 01-677 2052 Telex 923070 PPCOMP G 
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(continued from previous page) 

BBC Basic with both style and assembler 
code. Some bridge clubs have competitions 
which involve the same hand being played in 
different rooms at the same time, and the 


preparation of two deals of hands in their 
original unsorted order is doubtless a pig of a 
job which this program would simplify* 
Well pleased with myself at having found 
a use for the program, 1 happened to run it 


later to show my wife. We spent the next 
couple of hours arguing over the way each 
hand should be bid. But even if you do not 
play, the code is well worth browsing 
through for ideas and coding technique. Q 
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(continued from page 136} 

!ar machine — like the NCR-3 1 5, with never 
an integrated circuit to its name, sitting 
between banks of Cram units playing A walk 
in the Black Forest through the output 
transistor of its line printer* 

One program from the days of the 
mainframe, Tracks, is an old favourite of 
mine, and when 1 saw Tangle by Mark 
Callaway of Alnwick, Northumberland, 
I first thought that this was an 
implementation of it. 

Tracks was played on a 22 by 39 board, 
while Tangle is high-resolution. Thai 
difference makes a completely different 
game of it, and demonstrates the change in 
the handling of information representations 


which high resolution has brought in. The 
world is still digital, but it is starting to look 
and feel analogue again. 

Space Invaders 

On receiving a listing from P McLean of 
London I found mysel f i n a curious position. 
The author has assumed that anyone 
interested in keying up his Space Invaders 
program knows the original game, and here 1 
have been remiss; I have played neither the 
original nor any imitation or offshoot* 

Notwithstanding, I keyed it in and the 
results of my keying I present. The prime 
difference between the master copy and 
what you see here is my addition of line 411. 
You may omit it if you wish, but I assume 


that the object of the game is to overlap the 
beast ies and, while in that state, to 
them off the screen. I found it easier to 
merely approach them to within my 
arbitrary three-space units* 

Putting it another way, I failed miserably 
to raise my score above zero without some 
such fudge* Devotees who are laughing 
themselves silly at this point can omit the 
line, and good luck to them. 

Bridge-hand generator 

I thank John Leach of Great Mongeham, 
Kent for the tape of this card shuffler and 
dealer — a very kind thought, that tape — 
which permits me to present an example of 
(continued on next page j 
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— ^ WWW Inc, V.A.T. ^ 

A, Newl All-Business Printer. DMP-500. Prints original, plus three copies. Adjustable 
tractor adjusts from 4" to 15". Line feed in Vs, Va, V 72 , Vais increments. Paper 
advance in fine-line increments for aligning preprinted forms. Parallel interface. 

26-1252 

B. New! Full Performance 9 Vfc” Printer. DMP-200* A versatile, compact dot-matrix 
impact printer? Prints 80 characters at 16.7 on an 8" line. Features selectable parallel 
and serial interfaces (600/1200 baud). Line feed in Vs, V&i V 72 increments. On/off line, 
restart and paper feed controls. Rower-on indicator, 26-1254 

C* New! Superb 15-Inch Wide Printer. DMP-400. Cover design aids in noise 
reduction. Line feed in Ve, V&, V72, Va re increments. Tractor allows use of 4" to 15" 
fanfold paper. Friction piatten for single-sheet paper. Selectable parallel and serial 
interfaces (600/1 200 baud). 26-1251 


A Full Range of Printers 

L. 5* HERE IS A SELECTION / 


* DMP Means Dot Matrix Printer 

* DWP Means Daisy Wheel Printer 

C. Our Finest Word Processing Printer. 

Allows 1 0 or 1 2 cpi or proportional spacing, 
43 characters per second (500 plus words 
per minute), forward and reverse paper 
feed and V 2 line feed, underline, boldface, 
backspace, interchangeable print wheels 
Adjustable for up to five carbons. 15' 1 
piatten. Includes ribbon. 

26-1156 


A. New! Low-Cost Printer With Dot Addressable 
Graphics* DMP-100. Prints high-density graphic 
information or standard 10 cpi alphanumerics. 48(Tbyte 
full-tine dot-buffer, selectable parallel and serial inter- 
faces (600/1200 Baud) and adjustable tractor, 4 Vs to 
9Vz". Uses fanfold paper. With ribbon cassette. 
26-1253 

B. New! Low Cost Daisywheel Printer. Select 10 or 
12 characters per inch or proportional spacing. Features 
Va line feed, underline, boldface and programmable 
backspace. You also get Vi zo 11 space and VW line 
feed. With Courier 10 print wheel and carb on ribbon. 
26-1250 


D, New! CGP-115 Colour Graphics 
Printer. Creates beautiful graphics in red, 
biue, green and black, plus prints 
alphanumerics. Built-in commands 
simplify drawing and plotting. Text mode 
prints 40 or 80 characters per fine at 12 
characters/sec. Software controls 

additional character sizes and rotation. 
26-1192 


Send For Your FREE 
1 982/3 TRS-80 RSC-8 
Computer Catalogue 

Computer Marketing, 

Tandy Corporation {Branch U.K.), 


COMPUTER CENTRES 


Tandy Corporation {Branch U.K.), 
Tameway Tower, Bridge Street. Walsall, 
West Midlands, WS1 1LA 


YOUR NEAREST COMPUTER CENTRE 

Eh-mnfftWi. .’J i Jii-s i OM/tyr,- WarKhrii'tr i 

i Go-au-aui 

OracHwd: H!7 LrHetptreC dJJ 133 

Onabol: S&Tt#I47tM3 Lordon: (JHS*kr.J?7 ■■ . „ r , r , 

1 J,n r*>!'!*> 3 **'* 

Our**-: MBW 

EArtjuioh: OJ?.JSS-SJ3i7r5 

W .ar.saSiraafiT.B Southampton- 


YOUR NEAREST 
COMPUTER DEALER 


Name 


Abar^: 0M543H3O OutAn: 

AsMeffi f? CuMtof a 0ttfrS04SQt 

HiMjjc* QW-66456 }Odctgh: 
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Cambridge iWWOT WnOKt: 


TRS-80 Means 
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S=!=J 



140 


• Circle No. 165 

PRACTICAL COMPUTING Febtuaty 1983 



5 1C LANGUAGE SPECIFICATIONS 


1500 


imands 

RUN, NEW, LIST, CONT, TR ON, TR OFF. 

LOCK, UNLOCK, STATUS. MEM 

ements 

INPUT. PRINT, GPRINT, CURSOR, 

GCURSOR. PAUSE. USING. WAIT, CLS. 

IF . . . THEN. STOP GOTO. ON . . . GOTO. 
GOSUB. ON . . . GOSUB. RETURN. 

ON ERROR GOTO. FOR . . . TO . . . STEP 

NEXT. END, DIM, LET, REM. DATA, READ. 
RESTORE, BEER AREAD, ARUN, CLEAR, 
RANDOM, DEGREE. RADIAN. GRAD, 

BEEP ON, BEEP OFF 

ctions 

SIN. COS, TAN, ASN ACS. ATN, LN, LOG, 

EXP DEG. DMS. RND. SQR (tO, SGN, 

ABS. INI PI (it), LEFTS. RIGHTS. MIDS. 

ASC. VAL. LEN. CHRS, STRS. POINT 

ables 

A ~ Z. AS ~ Z$, two-letter variables 
possible, two-dimensional arrays applicable 

nations 

+. — . *, /. (. ). >. <. >=, <=. <>, =, A . 

AND. OR. NOT. & 

ers 

INKEYS, TIME, , ; 

150 Printer 


imands 

LUST TEST 

ements 

LPRINT TAB, LE ROTATE, COLOR, 

GLCURSGR, SQRGN, LINE, RLINE, CSIZE, 
TEXT GRAPH, LCURSOR 

isette Interface 


imands 

CSAVE, CLOAD, CLOAD?, MERGE 

ements 

INPUT#, PRINT#, CHAIN, RMT ON, 

RMTOFP 


: To: Sharp Electronics (UK) Ltd, Computer Division, 
Sharp House, Thorp Road, Newton Heath, 

; Manchester M109BE, Tel: 061-205 2333. 

I Please send me details of the Sharp PC 1500 

Type of application : 


Name: _ 
Address: 


Tel No: 

PC3 


The world of 


where great ideas come to life. 

I 

Design and specifications subject to change without notice 
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THE GENIUS 
YOU CAN TAKE 
TO BREAKFAST. 

Now, at last real portable computer 
power. The new Sharp PC 1 500 
pocket computer. A pocket-sized 
genius that will travel with you to 
conferences, seminars and business 
breakfasts. 

The PC 1 500 has the capacity 
and BASIC language usage that is 
very nearly that of the desk-size 
Personal Computer. When fitted 
with the optional 4-colour graphic 
printer, it is one of the most powerful 
pocket computers on earth. 

Chores can be handled swiftly 
and accurately any time of day, 
wherever you happen to be. 

Estimates, records and charts of 
sales, billings and other important 
data can be re-programmed, 
calculated and summoned at the 
touch of a button. It can even play 
blackjack, analyse your biorhythms 
or give you a beeped reminder of a 
scheduled meeting. 

Large memory capacity, up 
to 1 1 .5K bytes. 4-colour print-out. 

Six user-programmable keys. 

The incredible new PC 1 500. 

A revolution in pocket computers. 

From Sharp. Where great ideas 
come to life. 



Number of calculations 
Program language 
CPU 
Capacity 

Memory protection 
Display 


iu uiyus iMicttiusssj 


. vjny i io lei n 


BASIC 

C-MOS 8-bit CPU 
ROM: 16K bytes 

RAM : 3.5K bytes expandable to 1 1.5K I 
C-MOS battery back-up 
7 x 1 56 dots mini-graphic display 
(English upper- and lower-case letters, 
numbers, special signs, etc.) 

CE 150 Colour Graphic Printer /Cassette interface (Optional) 


Colour Graphic Printer 

Power source 
Printing digits 


Printing system 
Printing mode 
Character sizes 


Built-in rechargeable battery 
Standard 18 digits (36, 18, 12, 9, 7, 6, 5, 
digits selectable) 

X-Y axis plotter system 
Graph/Text switchables 
9 different sizes from 1 .2 x 0.8 mm 
to 10.8 x 7.2 mm (from 1/16"x 1/32" 
to 7/ 16 jr x 9/32 JJ ) 

Red, blue, green, black 
Right, left, up, down 
0.2 mm (1/64") 

Up to two cassette tape recorders can be 
connected 

CE 151 Memory Module (Optional) 


Printing colours 
Printing directions 
Minimum step width 

Cassette Interface 


Capacity 4K-byte C-MOS RAM 

CE 155 Memory Module (Optional) 


Capacity 


8K-byte C MOS RAM 


japan 


SPECIFICATIONS PC 1500 


GOODBYE TO FLOPPIES 

C/WP INTRODUCES 
AHARD DISC FOR £995. 



C/WP have done it again. We proudly 
announce tile G/WP CONTOUR, a range of 
British-made high technology 5-inch 
Winchester discs at prices starting below 
£ 1000 . 

Suddenly your micro-computer has 
come of age. One little box, not much larger 
than a floppy disc drive, stores up to 21 
million characters. That size costs £1995 
and stores the equivalent of more than 160 
floppy discs, or 35 full-length books. And in 
a maximum of around a fifth of a second 
the G/WP CONTOUR finds any piece of 
information your computer asks for. 

C/WP CONTOUR is available now for 
your APPLE II, IBM Personal, Sirius, 
Superbrain and many other CP/M and S100 
machines. On APPLE the C/WP CONTOUR 
supports DOS 3,3, Pascal and CP/M 
operating systems. 

Write or telephone for full details of 
this great price breakthrough, Now you can 
afford the luxury of a Winchester. 


C/WP CONTOUR PRICE LIST 

3Mb (formatted) 

£995 

6Mb (formatted) 

£1195 

12Mb (formatted) 

£1595 

21Mb (formatted) 

£1995 

Tape streamer back-up (21Mb 4min) 

£1495 

All prices exclude 1ZAT 


G/WFFOR BIG VALUE 
IN HARD DISCS 



108 Rochester Row, London SW1 1JP 


Telephone 01-888 9000 
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VDU23 designs 

putting the little green man on to the 
mode 4 games screen has up to now involved 
me putting the dots on the eight-by-eight 
matrix through a paltry utility I cobbled 
together when the machine arrived. This has 
now passed on to that great archive in the 
sky whence no bit returns, and I have settled 
instead on a utility sent in by P Davidson of 
County Down. 

Since he uses both mode 4 and 5 and 
allows both model A and B use, his listing 
has data names of more than average 
brevity, but the product runs in a very 


friendly way. When run, the program first 
asks which character you wish to alter, 224 
to 255. It then uses mode 5 to handle a large- 
format eight-by-eight grid and also shows 
the character being built or amended in 
normal size to the right. 

Active keys are cursor-up, right, down 
and left, C to colour a pixel and B to blank 
it. F is for finish, when you can go to 
another character or run out a VDU23 code 
string. 

If you want to, it is easy to save the 
defined characters using 

* SAVE name COO D00 

For those wishing to declare characters as 
an option within the games program itself I 
print a routine from J P Riggs of Gosport. 
This program draws the eight-by-eight 
matrix and allows you to turn pixels on or 
off with Y or N. The values for VDU23 are 
calculated and the character is defined for 
us. In order to allow you to define the 
character again, the values are printed on 
the right of the matrix before exiting the 
routine. 

Tangle 

The world used to be an analogue place 
which we handled with analogue processes. 
Since then we have seen a digital world which 
we handled with analogue processes, then 
with digital processes, and which we are 
coming round to handling with analogue 


processes once more. 

In the days of the mainframe computer, 
before the white heat of the technological 
revolution enabled the affluent as well as the 
corporate among us to dabble, games 
programmers were fewer than today. Some 
were students making good use of their 
educational facilities, a very few were 
commercial programmers making illicit use 
of their employers’ machines, but the 
majority built software for the 
manufacturers. 

One result was the creation of games 
packages. A sales rep demonstrating the full 
capabilities of a machine to potential 
customers had the option of showing them 
existing sites and systems, existing available 
commercial software, or the games — and 
the games frequently won. Existing systems 
and commercial applications might take for 
ever to understand and appreciate, but the 
games rang the changes quickly and 
enjoyably, besides often being the only fully 
debugged programs to be had. 

Consequently, among the ever-expanding 
library of games implemented on today’s 
micros there exists the historical core of the 
old mainframe games. Some spread rapidly 
to every manufacturer’s machines: 
programs like Startrek, Golf and the 
Cambridge-invented Life game. Some 
existed almost as a trade mark on a particu- 
(continued on page 141) 


VDU design 1. 


THEN 800 


► 1_ I ST 

1 ONODE4 3 H> I M C < 8 . 8 > . D < 3 > :x-447:v^575 
20 INPUT "What x s t: h« cHa i'«ct v r code of* 

t h»" ’ "ch* r*cte r you wish -to r»d«-F 1 n» <> 

223) " * chr 

30 IF- chr <22<i OR chr <> INT <chr) OR cii p> 
23S THEN PRINT " I MYPL_ I D INPUT" : G0T020 
40M0DE3 
5CVDU5 

fcOPROCscrwun 
70*FX4, 1 

BOP ROC readchr ( c- H r ) 

SOPROCind s PROCshow 
1 00«*E X 18,0 

1 lOREPEOT dir«lNKEY<C») * UMT I l_ dir>0 
1 2TO I E NOT" < C d l r < 1 OO PND d a r> > 3 7 ) OR < d x 

n <88 PND d i r~ > 6S > OR < d 1 r* < 1 AC» PND d i «' > 1 33 

► OR d i r-7C) TMEM 1 OO 

130IF d i r- — 70 THEM * MODE2* s P ROC T x n * RUM 

l^OIF d i — 87 OR dir-S9 TMEM P ROC o m o T T < 

JS) s GOT 0*30 ELSE I F" d i n < 1 OO TMEM PROCor-io T 
r<87> * Q0T090 

1 5CPROC»h i fft; z GDT090 
1 80EMD 

% 1 7GDEF PRDCsc v'e>e>r~i 
1 80GC0L0, 1 

1 90DRPW 1 023, O « DRQW 1 023, 1023: DRPWO, 10 22:3 
: DRPWO . O 

200F0R I — 1 TO 7 - MOYE 1*128, O^DRPUI 1*12 
3, 1 023 

22 1 OMOYEO . I 1 22 8 s DRPW 1 023, 1*128 
220NEXT s GCOLO, 7 s EM D P ROC 
230DEFPR0C 1 nd 

240M0VE X-l6,YiPLOT6,X+16,Y 
25GMOVE X . Y — 12: PLOTS, X , Yt-12 
26CEND PROC 

270DEFPROConoff < fc > 

2SOMOVEX+32, Y— .4*0 3 MOVEX-44, Y — 4*0 
290PL0T f c, X+52, Y-+-S2>* PLOT To , X —0.0. , Y + 32 
300C < I MT < < X -*-85 ) /128) , I MT < Y / 1 2>8-+- 1 > > — — 1 ^ 
C fc-83 > 

310PR0Cd»f 
320ENDPR0C 
330DEF P RCTCd « f 

34*01-= IMT < Y/ 1 28* 1 > = D — OsEOR .J — 8 TO 1 STE 
3 — 1 

33GD-C < jr . I > -*• < 22"" < e — JT > > + D 
36DNE X T = I — 3 — I 

370? < (chr-224) -*3-*- RCOO+ I > — D 

380 PROCshoM 

330EMDPR0C 

400DEFPR0Cshow 

4* 1 OVDU4 

42CPR IMT TPB < IS, lO) ; " " = P R I MT TPB <18,1 

>> ;CHR» (chr) 

4*30YDU5 

4*4*OEMDPROC 

450DEFPR0C»h i. ft s P ROC ± nd 

460X» X 1 223 <di r~ — 1 36 > — 1 2? 3** < d i r-1 37 > 

470 1 E X<63 TMEM X — 83 ELSE IE X > 353 TME 

J X— 353 

480Y-Y* 1 223 < d x n — 1 38 > — 1 23*^ < d x n — 1 33 > 

490 I F Y <33 TMEM Y = 83 ELSE I F" Y>353 TME 

J Y — 353 

SOOEMDPROC 
5 1 ODER PROC -T i r~t 

?20PRINTchr"-"CMR* (chr) » "Do y o wish -fc 
define arty other" T "ch« r«ct e r« < Y / M > ? " ; 
33C>PROCy n 

540IF PMS* = " Mo " TMEMPROCss 

SSOEMDPROC 

5&ODEEPROCs 

570PR I MT " Do you went t he ’ VDU 223’ code. 


t* < Y/M >*?”;= PROCyrt = I E PMS'*» = " Y*=?*s • 

3SO*R X 4* . O 
530 RUM 

6001 M P l_l T "Rot- which c)'t« ract e r " , c- 

6 1 O I F cc < 22 22-a OR c> 2S5 TMEM 300 
62C>PROCco < cr > s G0T0570 s EMDPROC 

830DEEPR0C n e? d c? »' < P > s P — < P — -2 2?/* > *• 3 * «. COO 
34 OR O R 1=0 TO 7 = D<X*-1> — 7 < P I > s ME X T 
650R0 R 1—3 TO 1 STEP -1 : res=DO-I ) :ROR 
-J — 3 TO 1 STEP —l 

660C < J - . I > — »'«*«.• MOD SralR C < T . 1 ) — 1 TMEM P 

ROCd 1 sp> 1 *»y < J - . I, 1 > 

670t'»»“res D I Y 2 
680NE X T JcMEXT I 
830EMDPR0C 

TOODERPROCd x-ap>lj*y<x. y. o > 

7 1 OMOYE x ** 1 2:3 — 13, y 1 23 — 1 03 = MOYE x ** l 20 — 1 O 
8. y 1 22 3— 1 03 

720PLOT85-2* < o— O > . x * 1 23 16. y ** 1 - 3 — 13= PL 

OT85-2* < o— 0> . h* 128- 103, y ** 1 223 l 8 
"730 EMDPROC 
7 4*ODEE PROCco C cr > 

750c- < <=• — 22 224* ) *8-*ACOO 

760F0R I — O TO 7 = v*— 7 < cr-«- I > = P R I MT >✓ = ME X T 
7 7 OEM DP ROC 

7BODEE PROCy rx = RE PEPT «MS<* GET-fc = l J M T 1L PM 

SSL— "V" OR PMS*k — "y" OR PMSifc— "M" OR PMS*.^" 


730 I R 


PNS* - ‘ ’ Y 1 ’ OR 
»a" ELSE PMS4» — "Mo" 
800PRIMT PMS*= EMDPROC 


PMS** = ’’ y " TMEM PMG4- 


VDU design 2. 


1 0**R X 1 1 . O 
200M ERROR RUM 

30D I M ROW < 3 > . COLOUMN < 3 > 

4*OMODE4* = YDU5 = PROCtoox = PROC 1 nput = PROC f a 

50 Y DU 223. CMP R , ROW < 1 ) , ROW < 2 > „ ROW < 3 > . ROW 

> . ROW < 5 ) , ROW < G» > . ROW < 7 > . ROW < 8 > 

60M0DE4 : INPUT L. I ME " PMOT ME R CMP RPC TE R 

" p •*, = I R p«*i— •• v •’ OR P<r. y " RUM 
7C*F X 1 22. O 
BOYDU 1 22 ; 4. S EMD 
90DEF PROCbo x 

1 OOYDU 12 « PR I MT " ***•■«* e- ** -e CMPRPCTE R 

DER IMT MG ** -e **- -e -w- ** " 

T 1 PRO R X=lSO TO 350 STEPIOO: MOYE X -*50 . 
150 = DRPW X +50, 350 

1 2CMOVE 200 . X = DRPW lOOO, XsMEXT 
1 30 EMDPROC 
1 AODEPPROCi nput 

150M0YE 50. 1 OO = I MPUT " WM I CM CMPRPCTER. 

r M RUT PSC I I CODE ".CMPR 
1 BORO R ROW— 1T03 
1 70R0 R C 0 1 OUMN — 1T08 

1 30M0YE < 1 OO-eCOUOUMM-** 1 OO > „ < 350 — ROW-**- 1 OO > 
130 DRPW < 200*C0L0UMN* 1 OO > . < 1 050— ROW** 1 OO 

> 

200 i yi — GET « IF irt-89 OR i *-»— 1 2 1 PROCf j 11c 
.tic = ME XT = ME XT = EMDPROC 

22 1 O IR x rx— 78 OR in-1 lO ME X T s ME X T = EMD P R 
OC ELSE GOT 0200 

22220 DER PROCf x 1 lcalc: ROW < ROW > — ROW < ROW > -*-22 
< 8-COLQUMN > 

23CFORX- < 1 OO + COLDUMN* 1 O O > TO (2CO + COLO 
UMN*100) STEP2 

2240 MOYE X . C 350— ROW 1 OO ) = DRPW X . <1050— ROW 

*1- 1 OO > 

2SONE XT: EMDPROC 

2" 30 DER PROC f x C) = ROR RO W — 1 TOB = MO YE 1 005 . <3 
33— 1 OO-eROW > = PRIMT - ROW < ROW) s ME X T 
27CG-GET = EMDPROC 
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OSBORNE AND 
\ PRAXIS 


THE OFFICE OF 
THE FUTURE TODAY 


A The \ 
heart of \ 

this office of the XS future is the powerful 
new “double density” Osborne 1 portable 
computer with 64k memory, two SOOk 
disc drives and built-in monitor. The 
Osborne is Linked to an Olivetti Praxis 30 
Heps daisy- wheel printer/ typewriter for 
printing your work superbly. In addition 
ikjou get software (sold elsewhere for up 
sHhL^to£800) to make your office of the 
s future into a word-processor 
or a financial planner. 

X And as a special bonus 
\\ we add the exciting 
% new UCSD Pascal. 


Your Osborne and Praxis are a 
WP remarkable combination. The 
machines are so portable ^ 
you can carry them both £-1 
home instead of working 
late. Plug them together 
slip the Wordstar/ 

Mailmerge disc into 
the drive and you have 
a word-processor 

with twice the It 

capacity of earlier M 

Osbornes. Change 

discs for Supercalc 

and you have the B Jr 

power of a dozen clerks 

for your budgets. Then Osborne 

types your work perfectly . ^ 

on Praxis. >" . „ 


a The Olivetti Praxis 30 is a new style 
electronic typewriter with its own 
memory, automatic erase, and a double 

keyboard which 

gives you 14 
|| extra characters. 
P Use your Praxis 
on its own as a 
prestige easy-to- 

— . mi ' • ■ — — use typewriter, 

or plug it into your Osborne and 
use it as a high quality 
H|f computer printer. 


T O-COMPUTERS 

A member of the C/WP Group 
104-106 Rochester Row, London SW1 
Telephone: 01-828 9000 
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■Open file: Tandy 1 


Date checker. 


10 CLS: PRINT@44S, "ft Date in 

56 IF AND D=29 THEN IF 

format DD/MM/YY” : INPUTD$ : IF 

YMO INTCY/4) THEN 500 

LEN(DS) OS THEN 500 

so <m+<m-i ) * 2 ) , 3) 

1 5 M$= H JanFebMarAprMay j unJlyAug 

81 IF D-l THEN DD$= M st, " ELSE IF' 

SepOctNovDec" 

D=2 THEN DD$— “nd- " ELSE IF D=3 THEN 

20 D=VAL (LEFT* (D$, 2) ) : 

DD$= JI rd- ,J ELSE DD$=”th, " 

M=VAL(MID$<D$, 4,2) ) : 

82 D$=STR$ <D)+DD$: 

Y=VAL (RIGHTS (D$, 2) ) 

Y$= M ig^+RIGHTIMSTR* m ^ 2 ) = 

SO IF D <1 OR D> 31 OR MU OR M> 12 

90 QL5 : PRI NT@460, ; 11 M ; 11 ; 

THEN 500 

n . 

50 + + + + 

100 END 

CM— 2) ! IF A=0 THEN SO 

500 CLS s PRI NT£44B, 11 You have entered 

55 IF D> 30 THEN 500 ELSE IF 14=2 AND 

the date incorrect I y” : FOR X= 1 TO 

D> 29 THEN 500 

500: NEXT: SOTO 10 


(continued from page 132} 
program that requires users to enter data is 
to make sure that they enter valid data. One 
of the most common items entered is the 
date, and the following subroutine will 
make sure that it is entered correctly. 

It will both check the validity of the date 
as entered in a DD/MM/YY format, using 
Os to make up each pair as necessary, and 
translate it into English. After receiving the 
date in line 10, the string is checked to see 
that it is the right length. Line 20 takes from 
the string the value of the day, month and 
year. Line 30 checks that the value of the 
day isgreater than 0 and less than 32and the 
month is greater than 0 and less than 13. 

Line 50 uses logical statements to check 
whether the month is a 30-day month. If so 
line 55 checks that D is not greater than 30, 
or if it is February and the day is 29 then line 
56 checks that it is a leap year. 

If the data passes all these tests line 80 
selects the correct portion of MS in line 15 
for the month, line 81 chooses appendages 
for the day and line 90 prints the full date. 

Arithmetical Input 

P G Speller of Bingley, West Yorkshire 
points out that one of the few advantages 
that Level I Basic has over Level II is the 
ability to Input an arithmetical expression. 


Tim© waster. 

10 CLS 2 X=9905 : 

D=l:H=lsZ=l 

20 D=D*-1 

21 V-V+HIF V/ 10— I NT £V/iO) THEN 1= 
Z+H: IF Z=B DR Z=0 GQSUB ICO 

30 FOR C= 1 TO Z: PRINTGX, A$ : 
PRINT0X-66, B$: 

PRINTfiX-62, B$ = X=X+D: NEXT! GOTO 20 
100 H=H*-1: (RND (£3) + 12B) s 

B*=CHR$ ( RND (S3) + 128) s RETURN 


His program lets you do just that on a Level 
II machine. 

Any expression containing predefined 
variables or real values can be Input at line 
10 as a string. The address of the last line of 
the program is found in locations 16633 
and 16634. The string is dissected into its 
ASCII components with the operators 
translated into their Basic token forms in 
lines 65440 to 65480. For instance, the 
character + ” is represented by ASC code 
43 but the operation represented by + is 
held in a program as ASC code 205 — see 
line 65450. Line 65520, the final line, looks 
rather odd but type it in exactly as it is as it 
acts as a dummy. In line 65390 the 1 6 dots 
are cleared, and the series of ASC codes is 


then Poked into place and looks to the 
computer exactly as if the expression 
entered in line 10 had been typed into the 1 6 
spaces following the = sign in line 65520, 
The operators *,/, + ,- and exponent are 
all translated, and it is possible by slightly 
modifying the program to translate logical 
And — Basic ASC code 210 — and logical 
Or Basic ASC code 21 1 — as well. 

One little thing about Mr Speller’s 
account of his program puzzles me. He says 
that the line number chosen for the action 
line is the highest permitted in his 16K Level 
II machine to ensure that the program can 
find the right address. But locations 
16633/4 give the program the right address 
anyway. g] 


Arithmetical Input. 

TRANSFERS 


5 REM * LINES 10 - 20 ARE FOR 

■ 65420 Mi=MID$(C$, N, 

1 ) * THE 

DEMONSTRATION USE. 

EXPRESSION 


6 REM * WHEN TYPING IN ROUTINE ftUTO 
LINE NUMBERING WILL 

65430 M=ASC(M$) 

BYTE BY BYTE 

7 REM * NOT ftCCEPT THE LINE NUMBER 

65440 IF M=42 THEN 

M=2G7’ TO THE 

65520: NUMBER IT BY HAND 

ACTION 


10 CLS: INPUT"EXPRESSION" ;C$ 

65450 IF M=43 THEN 

M=2C5 ? LINE (£ 

20 GOSUB 65370 

65520) 


30 PRINT "VALUE RETURNED" ;C 

65460 IF M-45 THEN 

14=206* AMENDING 

40 END 

TO BASIC 


65370 K1 = PEEK< 16633) : KG?* PEEK ( 1 6634) 

65470 IF M=47 THEN 

14=208’ INTERNAL 

’ FIND PROGRAM END 

CODES 


65380 LE=K1+K2*256: 1 COMPUTE 

65480 IF M=91 THEN 

M= 209’ AS 

ADDRESS 

NECESSARY 


65390 FDR N=1 TO 16: 

65490 POKE LE-22+N, 

M 

PDKELE-22+N, 32: NEXT 1 CLEAR ACTION 

65500 NEXT N 


1 INE 

65510 REM * ACTION 

LINE COMES NEXT: 

65400 LC=LEN < C$ ) 

LAST IN PROGRAM 


65410 FOR N=1 TO LC 1 -LOOP 

65520 0= 
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GOODBYE TO FLOPPIES 
C/WP BRINGS YOU A 
iOCAL NETWORK FOR £495 


(+ £150 PER STATION) 

IBM PERSONAL COMPUTER, 


APPLE II 





APPLE III 


□ 





INTELLIG 

MULTIPL 

rENT 

EXOR 


MATRIX PRINTER 


BRITISH MICRO 






TELEX HANDLER 


SIRIUS I 


SUPERBRAIN CONTOUR DISC 


C/WP announces a new solution to 
the network problem, the C/WP STARNET, 
based on an intelligent multiplexor 
serving up to 64 microcomputers. 

STARNET allows each station to 
access up to 42 megabytes of CONTOUR 
Winchester disc storage (soon to be 
increased to 84 megabytes). 

STARNET can include a wide variety 
of microcomputers in a single network, 
including APPLE II, APPLE III, 
SUPERBRAIN, OSBORNE, SIRIUS, IBM 
PERSONAL. 

STARNET handles many operating 
systems in the same network- DOS 3.3, 
CP/M, CP/M 86, PASCAL, BOS, MSDOS. 
PCDOS. 

STARNET will support printer 
spooling, electronic, mail, and a com- 
munications gateway to mainframes and 
other networks. 

C/WP STARNET offers extraordinary 
value for money. A six station network 


with 12 megabyte shared disc storage, 
tape streamer back-up (2.5 minutes for 
whole disc), Qume Sprint 5 shared 
printer with CP/M and WordStar, and 
multiple print spooling costs less than 
£10500 ie. £1750 per station. 

Write or telephone for full details of 
this great price breakthrough. Now you 
can afford the luxury of a network. 

(All prices exclude VAT) 

C/WP PRICES STILL TURN 
OTHERS GREEN 


W c./w 


m 


» 

■4 


m C/WP Computers 
108 Rochester Row, London SW1P 1 JP 
TELEPHONE: 01-828 9000 


• Circle No. 161 







Open file: Tandy 


(listing continued from page 128) 

400. PRINT"** FORECAST RESULT **" 

490 PRINT"FI RST IS ";:GOSUB 20000 
500 PR I NT "SECOND IS " ; SG0SUB ,20000 
510 PRINT"THIRD IS GOSUB 20000 
520 INPUT "ANY MORE RACES TO 
FORECAST <Y/N)";AA* 

530 IF LEFT*<AA*. 1)="Y" THEN RUN 
540 END 

10000 PR I NT "TYPE IN THE COURSE 
CONDITIONS; 

1=HEAVY, 2=S0FT, 3=G00D-S0FT, 4=G00D, 5= 
GOOD-FIRM, 7=HARD" ; 

1 00 1 0 INPUT CG : CG= I NT ( CG ) 


10020 IF CG <1 OR CG> 7 THEN 10000 

10030 RETURN 

20000 HJ=04WH=0 

20020 FOR X=1 TO CO 

20030 IF VA <X ) ) HI THEN 

WH=X:HI=VA<X) 

20040 NEXT 

20050 PRINT NA*(WH> ; " WITH ODDS OF 
ABOUT" ; :OD=|=<OT-HI) /HI : IF 0D<1 THEN 
30000 

20060 PR I N't OD ; "TO 1" 

20070 VA (WH) =0 
20000 RETURN 

30000 OD=HI/<OT-HI> : PRINT" 1 TO";GD 
30010 GOTO 20070 


WITH ODDS OF 
IF OD < 1 THEN 


(continued from page 128) their thing before you start to save or call 

If you are familiar with machine code back a display, 
and the inner workings of memory, you Then get your display on to the screen 
will need no instruction about how it and make a Gosub to line 600. The display 
works, but for those who are a little puzzled is now saved into the space which memory 

by things like Varptr(S5$), a few words of is reserving for the five strings. You can 
clarification may help you to use this now clear the screen and go on to some 
subroutine. other operation in the program. All that 

First, you must declare the five string has to be done to recall the display is to 
variables in line 400 before any other make a Gosub to line 700. You could 
variables are defined. Line 400 only clears reserve a number of pages, depending on 
1,100 bytes, but you will probably have to the memory that you have available, to 
increase this for other parts of your produce an animated display, 
program. Secondly, you must not use or In this program the machine-language 
redefine these strings. Lines 410 to 440 get routine and the screen block are stored in 
things organised, and they can follow line memory reserved for them by the five 
400 or go anywhere else, but they must do dummy strings. This avoids the necessity of 


Page storage. 

400 CLEAR 

1 1 00 ! CLS ; S 1 *=ST R I NG* (210, 32) ; 
S2*=STRING* <210, 33) :S3*=STRING* (210,' 
34 ): S4*=ST RING* <210, 35) : S5*=STRING* < 
210,35)’ CLEAR BUFFER - DONT CHEAT 
410 SIZE =VARPTR<S5*) : 

ADDRESS=PEEK < SIZE+1 ) +PEEK < S I ZE+2 ) *25 
6 : MSB=ADDRESS : I F ADDRESS) 32767 THEN 
ADDRESS==ADDRESS— 65536 
415 DEFUSR0=ADDRE5S 
420 FOR BUFFER=ADDRESS TO .... 
ADDRESS+1 1 : READ MACHINECODE s POKE 
BUFFER, MACHINECODE: NEXT BUFFER 
430 POKE 16526, ADDRESS AND 255: 

POKE 16527, MSB/ 256 
440 

PAGESPACE=ADDRESS+ 1 2 : LSB=PAGESPACE 
AND 255: MSB=INT (PASESPACE/256) : IF 
MSB <0 THEN MSB=256+MSB 
450 PRINT-0960, "******* YOU CAN DRAW 
A GRAPH ON ONE ’ PAGE’ FOR X=0 

TO 

370:SET (X/3, SIN (X/30) *22+22) :SET<X/3 
,22) :NEXT X: PRINT01010, "PRESS .A 
KEY"; 

460 A*= INKEY*: IF A*="" THEN 460 
470 -GOSUB 600: CLS: PRINTOO, "YOU CAN 
SWITCH TO NOTES": PRINT: PRINT"OR 
EVEN A MENU . OF 


reserving memory and can be used for any 
relocatable machine-language routines. 

Time waster 

Mr S Andrews of Lowestoft, Suffolk has 
sent in a fun program for you to punch in 
and run. People can watch this sort of thing 
for hours, but how did it come to be 
written? Perhaps Mr Andrews thought it 
out in cold blood, worked out a flowchart 
and then typed it in. Or was he just messing 
about when something happened which 
gave him an idea to develop? 

Date checker 

One of the most important features of a 
(continued on page 134) 


GRAPHS/DIAGRAMS": PRINT :PRINT"T0 BE 
SUPERIMPOSED - 

INSTANTLY" : I 3 R I NT096O, "TRY IT ! " ; 

400 IF INKEY**"" THEN 400 
490 GOSUB 700: GOTO 460 
500 

DATA33, 0, 0, 17, 0, 0, 1, 0, 4,237, 176, 201 
510’ The Assembler code is a humble 
Z0O block move* IE: 

21 ?? [?? LD 

HL, WHEREFROM 

11 ?? ?? LD 

DE, WHERETO 

' 01 00 04 LD 

BC, 1024 

■ ED BO LDIR 

C9 RET 

600 POKE 

ADDRESS+1, 0:P0KEADDRESS+2, 60 ’ FROM 
VIDEO RAM 

610 POKE ADDRESS+4, LSB:.P0KE 
ADRESS+5, MSp’ INTO SAVE ; RAM 
620 DUMMY=USR(0): RETURN 
700 POKE 

ADRESS+1 , LSB : PQKEADRESS+2, MSB ’ FROM 
SAVED RAM 

710 POKE ADDRESS+4, 0: POKE 
ADDRESS+5, 6}0 ’ TO THE DISPLAY 
720 DUMMY=LJSR<0) 
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;rve.The itew 16 bit 
ve todays executive. 


id printer interfaces all come as standard. And on top there is a superb range 
: options. 



re software available to Samurai users is extensive. A full library has been developed 
J Peachtree the world's largest microcomputer software house, for MS DOS* and 
P/M86** Samurai's operating systems. It all indicates that here's a machine that's built 
o work alongside you in the toughest business environment. 

The Samurai is backed by an aftersales service programme, the like of which has not 
yet been in the U.K. executive computer market. Just as an ancient Samurai warrior 
pledged total loyalty to his lord, so Micro Networks pledges every Samurai 
customer a total support package. A 12-month guarantee of course, but also a 
guaranteed no-quibble replacement. Extensive training is available, and a 
software hotline to enable business users to get fast answers to 
operating queries. 

Micro Networks Limited 

382 Kensington High Street, London W14 8NL 
Telephone 01-602 7405/9 

The Samurai is a product from Nissci Sangyo which is a subsidiary of Hitachi. 


MICRO NETWORKS 


_Phone_ 


-PCI 


* MS DOS is the registered mark of Micro Soft 
** CP/M 86 is the registered mark of Digital Research 

« Circle No, 160 


Company. 

Position 

Address^. 


Name 


1 

To: Micro Networks Limited ■ 
382 Kensington High Street 
London W14 8NL 


Please send me more details of the 16 bit Samurai. 


Samurai means to 
Samurai is built to s 



rrp£2795 


Out of the world's most powerful economy comes 
the world's most performance-orientated executive 
computer. It's the Samurai from Micro Networks, 
a 16 bit business machine with a capability, 
features and a price that gives it a decisive edge 
over the competition from the other side 
of the Pacific. 

As well as the thrust of the Intel 8086 
power, there's an impressively 
engineered reliability that's wholly 
Japanese. 128K bytes of memory, 2.4 
megabytes formatted floppy disk 
storage with standard IBM format 
compatability, communications 


When it's time to stop playing 
games and get down to business... 


Unfortunately, many of today’s 
desk top computers are designed with 
too much emphasis on home use. 

That’s fine, if you want to balance your 
checkbook, play f4 space war” or draw 
pictures. But when you have serious 
business requirements for a computer, 
you want one designed specifically for 
business. 

The RAIR Business Computer is 
just that. A computer designed 
specifically for business applications, 
incorporating a host of features — 
optimised for the business environment. 
8“ and 16-bit microprocessors allow 
users to run availabfe 8-bit — plus newer 
16-bit — applications software simulta- 
neously. And an integral high-capacity 
Winchester disk drive— plus provision 
for additional hard disk support— provides 
sufficient on-line storage for virtually any 
business application. 

Advanced communications software 
allows the RAIR Business Computer to 
connect to mainframe systems and net- 
works. And expanded RAM memory 
supports simultaneous access from up 
to four user workstations, each including 
an ergonomically designed, detached 
keyboard, high-resolution colour display, 
and optional workstation printer. 

So if you're serious about a 
computer for business, call RAIR for 
details about our Business Computer. 
WeTe not playing games. 

RAIR Limited 

6-9 Upper St. Martins Lane 

London WC2H 9EQ 

Phone (01) 836 6921, Telex 298452 

♦ Circle No. 159 


SYSTEM SPECIFICATION 

Microprocessors; Concurrent 16-blt 808$ plus 8-bit 8085 
RAM Memory: 2S6 kbytes expandable to 1024 kbytes 
Integral Disk Storage: 19-Mbyte Winchester drive plus 
1 -Mbyte Happy drive 

Storage Options: Up la 4 add-on Winchester drives plus 
streaming laps backup 

Communications; 4 workstation ports (RS-422-compaiibfe), 
plus 2 synchronous/asynchronous programmable FtS-232 
ports 

WORKSTATIONS (up to 4) 

Keyboard: Ergonomic, low-prolife. 83 keys, 10 program- 
mable function keys,. 10-key numeric keypad (with cursor/ 
editing functions) 

Color Display: High -^solution, SO characters x 25 lines, 
upper and lower case, a programmable foreground/ 
background colors 

Printer; Bidirectional, BO characlors-par- second, friction and 
traclor feed 

SOFTWARE 

Operating System; User-friendly, multi-tasking. CP/M. 
MP/M, PC- DOS compatible 
Languages: BASIC, COBOL, Pascal 
Applications: Spreadsheet, Database, Text Processing 
Communications 


the RAIR 

Bunneii Computer. 
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Racing certainty 

Last month I wanted to offer you a 
program which claims to help you pick out 
the winners on the turf. Caution prevailed, 
and before setting it before the world at 
large 1 tried it out very carefully, and 
strictly according to the author's ideas, on 
five races. I am not much of a punter, and 
would not ordinarily know where to get the 


information required, but with the help of 
a friend we got the necessary data and fed it 
in* To our surprise, the first, fourth and 
fifth came home and I showed a profit of 
£3.66. 

1 think I should remind you that the next 
five could easily have gone down* So 
Beware] Something more than computer 
programs are required to show a profit with 
the horses* We are indebted for this 
program to Mr G Smith of Farnham, 
Surrey* 

Mr Smith says, “1 feel it only fair to state 
that the program does not guarantee to find 
the winner for every race. What it does do 
when combined with a little common sense 
is to provide a reasonable chance of making 
an overall profit over a number of races* 1 ' 

The forecast depends upon a number of 
factors, two of which are the current 
position in the odds and the number of 
forecasts. From a purely mathematical 
point of view, other people's opinions — 
which is what these two factors consist of 
— do not in any way improve a horse's 
chances of winning. 

I would have liked to see Mr Smith's 


program a little more compact, though he 
may say, justifiably, that its present form 
makes it easier to understand* But no one 
can dispute the fact that he has been too 
economical in the use of the CLS 
command. 

I am a great believer in good 
presentation, though in the throes of 
composition this aspect tends to be 
forgotten. But once the program is finished 
you should run through it as objectively as 
possible, trying to see it as if for the first 
time* Make sure that the screen is 
frequently cleared and that it does not 
become cluttered with the answers to past 
Inputs unless it is necessary, and that 
instructions and unrelated Inputs are 
attractively positioned . 

Page storage 

The next program could be very useful to 
games writers and others who use visual 
displays. It is a routine which will enable 
you to store a screen or page of display and 
recall it instantly whenever needed. It was 
sent to me by Simon Goodwin of Hereford. 

(continued on page 132) 


Racing certainty. 

1 CLEAR 1000 

10 REM ** HORSE RACING FORECAST ** 
20 REM COPYRIGHT (c) G. SMITH MAY 
1981 

30 DIM NA* (50) , VA*(50) 

40 CLS: PRINT"** HORSE RACING 
FORECAST **" 

50 C0=1 : GOSUB lOOOO: OC=CG 

60 PR I NT "TYPE IN THE NAME OF RUNNER 

NUMBER" ; CO INPUT NA$£CO) 

70 INPUT "TYPE IN THE LISTED 
POSITION IN THE ODDS - 1 = FAV 
ETC" ; PO : 

60 PR I NT "YOU HAVE NOW GOT TO ENTER 
VARIOUS FACTORS TO CALCULATE HOW 
WELL THE HORSE RUNS ON THIS 
GROUND" :FC=0 

90 INPUT "ANY MORE PAST RACES FOR 
DATA ( Y/N) " ; AA$ 

100 IF LEFT$£AA$, 1)0 "Y” THEN 220 
110 GOSUB 10000 

120 INPUT”TYPE IN THE POSITION IN 

THAT RACE" ;AA 

130 IF OC=CG AND AA=1 THEN 

FC=FC+2 : GOTO 90 

140 IF OC=CG AND AA<4 THEN 

FC=FC+1 : GOTO 90 

150 IF GC=CG AND AA<6 THEN 90 

160 IF OC=CG AND AA> 8 THEN 

FC=FC-2: GOTO 90 

170 IF DC=CG THEN FC=FC~i : GOTO 90 

180 IF ABS (GC— CG) > 1 THEN 90 

190 IF AA=1 THEN FC=FC+1:G0T0 90 

200 IF AA<6 THEN 90 

210 FC=FC-1 : GOTO 90 

220 IF FC> 10 THEN FC=10 ELSE IF 

FC (—10 THEN FC=— 10 


230 INPUT"TYPE IN THE POSITION IN 

THE LAST RACE RUN";P.t 

240 INPUT "TYPE IN THE POSITION IN 

THE LAST RACE BUT 0NE";P2 

250 INPUT "TYPE IN THE POSITION IN 

THE LAST RACE BUT TW0";P3 

260 IN PUT "TYPE IN THE POSITION IN 

THE LAST RACE BUT THREE" ;P4 

270 INPUT "TYPE IN THE CLASS OF 

JOCKEY 1ST TO 4TH (1-4) ";JC 

280 INPUT "TYPE IN ZERO IF THE HORSE 

IS CARRYING WEIGHTS AND 10 IF HE IS 

NOT"; WE 

290 INPUT "TYPE IN THE NUMBER OF 

TIPS THIS HORSE HAS BEEN GIVEN" ;TI 

300 IF Pi=0 THEN 320 

310 P1=12/P1 

320 IF P2=0 THEN 340 

330 P2=12/P2 

340 IF P3-0 THEN 360 

350 P3=6/P3 

360 IF P4=0 THEN 380 

370 P4=6/P4 

380 P0=P0+3 

390 P0=60/P0 

400 JC=1 2/ JC 

410 TI=TI/2 

420 0T=P1 + P2+P3+P4-+-P0+FC+JC+WE+TI 
430 VA (CO) =0T 

440 PRINTNA$ (CO) ; " HAS BEN ASSIGNED 
THE RATING OF" ; VA (CO) 

450 INPUT" ANY MORE HORSES ( Y/N )"; AA$ 
460 IF LEFT$ ( AA$, 1 ) ="Y" THEN 
CD=C0+1 : GOTO 60 
470 0T=0:F0R X=1 TO 
CD : OT =0T +VA ( X ) : NEXT 

(listing continued on page 1121 
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Open file: Commodore 


routine to draw a centralised box on the 
screen of an 8032- 

it is written as a subroutine and 
requires C to be set to the number of 
columns and L the number of lines, 
including the border, that the box will 
contains. 

By changing ail occurrences of 80 to 40 
the routine will work on a 4032 as well. It 
could even be modified to work on the Vic 
but would need an additional routine on 
the same lines to Poke the colour of the 
border, otherwise it would not be seen. 

Vic colours 

On the subject of the Vic, Michael 
Taylor of Bishop's Stortford has written a 
simple routine which will fit into one line 
and will flip the character and 
background colours on the Vic: 

N = PEEK(36879): 

POKE 36879, (N OR 8) AND NOT (N AMDS) 

Tax payer 

It's not long now before the end of the 
tax year. George Raven of Walton-on- 
the-Naze, Essex has sent a timely 
reminder in the form of a short program 
to help check that you have not paid too 
much tax. 


The program asks for your taxable in- 
come, building society interest, where tax 
has already been paid at standard rate, 
and also for any charitable deeds of cove- 
nant you may have to take into account. 
It then asks for details of any allowances 
which you can set against tax and from 
this it calculates the net amount 
chargeable to tax and displays the amount 
of tax you should have paid. 

By entering the amount actually paid 
the program will show you how much you 
have under- or over-paid. The details of 
rates of tax are in the Data statement of 
line 38 showing the tax bands and the 
percentage rate and these can be changed 
as the tax rates are adjusted by the 
Chancellor. 

Although the program is fairly simple, 
it demonstrates one of the ways of getting 
round the problem of the Pet aborting the 
program and returning to the Ready mode 
if the return key is pressed without there 
being any input. It simply puts a decimal 
point where the input will start and then 
does three Cursor-left characters. When 
the Pet then prompts and waits for input 
it has a decimal point under the cursor 
and pressing the Return key immediately 
will return a value of zero to the input 
variable. So if you have nothing to enter 


against a particular item in the program 
just press Return and the program will 
continue with the next item. 

The other programming trick is in line 
16 where the horizontal (H) and vertical 
(V) co-ordinates of the input are Poked 
and a Sys is executed which will position 
the cursor at this position. The Input in 
line 17 then starts at these coordinates. 

The Pokes and Sys are given for a 4032 
small-screen Pet. For Basic 2 or 3 the Sys 
is 

SYS57979 

for Basic 4 on a large-screen 4032 it is 
SYS57457 

and on an 8032 it is 

SYS57447. 

On very early Basic 1 Pets it is 
SYS5S843 

The Pokes are 

POK £226,14 
and 

POKE245.V 

There is a small bug in the program, 
affecting the screen layout. Because of the 
way the screen is cleared in line 14, the 
first line of allowances has a gap below it. 
The program works correctly, but it does 
look messy. 

The string of spaces in line 8 contains 
18 spaces, while in line 9 it contains 39, Q 
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592' JF VsRV. FIND : >F. THEN BGSU? S50 C-oT j 720 

400 next f: 
c-10 PETUPH 


Dog fight. 

. . v ■ :;- S> 

j FOP 1 = 1 TO 8 PE At' C I > ME7T 

3 DATA 21- 254 £2,25 1 • 30, 236 ■ £0 ■ 252 

1 FOP 1 = 1 TQ 8 READ ::■ I --V- p NEXT 

5 DATA S l , 1 . l ■ 1 ■ Cm l . - s . 0 - -I - - I ■ -1 “I ■ 0 . -1 1 

10 FOF T=920 TO READ H FOKE T ■ H ME: 

20 DATA 1 62 ■ 0 ■ 1 73 >16, 232 • 41 . 240 141 I 6 ■ 231 • 173 1 3 232 • 

::0 DATA 73.. 255 , 157, 132 ■ 3 ■ 2 32 223, 1 6 ■ 23? • 224 ■ 1 0 ■ 203 • 240 ■ 36 
40 PRINT "P" 

50 PRINT" » > IB 0 0 F I G H T 

60 PPIMTTAEN 25 • ■ "SBV J. F". WILSON" 

TO PRINT 11 &NDG YOU WANT INSTRUCT I DM3” 

So GET AT IF RS="V." THEN GOStH- 370 
?0 IF AT="" THEN 80 
iy0 PRINT "Tl" 

> 1 0 LX- 1 NT < Rt tli C 1 :■ * 40 .:■ L V -I NT < Rt ID ■: 1 :• 42 5 1 
120 RX= I N T '-. Rt II' < 1 ::■ 4 40 ' ■ RV = I NT ■ ' Rt II' C 1 1 425 ■ 

1 20 LI - I NT < Rt tli 1 >48 > P K “I NT < PN D ■ : * S L£“ 20 ft$ = 2© 

140 008U & 750 . . 

150 LX1=LX LV1=LV RXl=F:X RY1=RV 
165 T I *=" OOOOOe" 

163 IF LL.-i THEM PUKE 32768+LYl*4G+LXl - 102 ' GOTO 175 
170 POKE 3S76 S+LV.1 *4 O+LM 1 , 3 2 

175 IF Rt' = i T HEN R OK E 22 76 3 + R Y 1*40+ PX 1 ■ 1 02 ' GOTO 1 ? 0 
1 GO PO ! , E 32768 +RY 1 *4 0 + RI i 1 , 3 '£ 

130 SYS 320 

LUO l h : PE EK < 306 > Rt ! D 1 > T HEM LL-LK+l 

210 IF ■: PEEK* 307 ;-AHlM -THEN LK=LK- I 

220 IF ■ PEEK. SOS AND 1 28 > THEN RK^RV-i 

230 IF < PEE K < 3©3 > Rt II 64 '■ 1 HE M RK = RK + 1 

240- IF LK 1 THEN L!:=8 

250 IF RK,1 THEN R12-3 

260 IF LK>8 THEM LK=1 

270 IF RK>3 THEN RK=1 

275 LX 1 =LX RX 1 “ pi: L Y 1 = L Y ■ R V 1 -F;V 

280 LY=LV+V LK ■ 'LX^LX+XSU'- 

320 IF LV U THEM LV-24 

330 IF LV ‘^4 THEM LY"0 

34S IF LX30 THEtl LN-33 

350 if lx: 39 then lx=G 

360 RV-RY+Y< PK> RX=RX+X<RK> 

4O0 if p: : ;o then r x-33 

410 IF RX>39 THEM FX=0 
420 IF RY'CB THEN RY=24 
430 IF RV>£4 THEN RY"0 
435 RC-0 LC=0 

44U IF REEL- 32768+PY*40+P;:.:' = 102 THEM RC=1 
450 IF PEEK <32768 +LY*40+LX > = 102 THEM LC=1 
460 IF PC =0 TH E t J POKE 3276S + R Y#40+ft X , C ■' PL ■ 

470 IF LC-G THEN FO! E 32?€S+LY*40+LX, CCU ■ 

4S0 IF ■ PEEK ■- 306 >■ RNI2 > THEN G03UE 510 

4 3D I F ■ PEE K '■ 00 3 > FlMD l 23 > I HE M 0 OS UE £ 20 

500 GOTO 163 

510 IF LS^0 THEN RETURN 

52G L3-LS-L 

530 R=Y < LK ■ : < Lt - - V = LV+ ft x - l: : + E 

540 FOR P= 1 TO 10 

550 <: -O IF PEE!- ■: 32768 +V+40+; 102 THEN C=1 

560 IF L - 0 THEM POKE 32763+ V*40+N . 46 
565 . :i - n Vi -y 
57E> v=v+A 

571 IF v :0 THEM V^24 

572 IF v: 24 THEM '5-0 

573 IF 7.0 THEM 7^33 

574 IF : 5 33 THEN 7"0 
580 FOR 1=1 TO 20 KENT 

530 IF C-G THEM POJ-.E 3276S+V 1*40+7 i . 32 

531 IF Y-LY RND : :=L7 THEM G05UI- 850 ' GOTO 65Q 


620 IF R3=0 THEM RETURN 
630 P8=P3-l 

640 P=Y'.R! -■ £--:••;■>"! Y=PY+ft 7=R:HB 
645 GOTO 540 ■ 

650 FOR 1=1 TO 50O 

6 60 R ft I NT " ZTOW PTT HE ft 1 OH f P L M YER IS THE M I N NE ? 1 B " 
645 M=VflLnlliT‘ TU-4.1 ■ 8 = 'v'rtL RIOHT 4' T i T 2 ■ 

670 PRINT" JSKKj It: " ; t'l > " MINUTES " S " SE C ON 13 , ' ' ' 

£8 O P R I MI " fim \ {OTHER 0 HUE '' L ' 

63@ GEtftT IF ft t - " V " THEN; RUN 
700 IF HT= ll N ,h THEN EMI 
710 GOTO 630 
720 FOR 1=1 TO 500 

730 PftiMT^Tialifflwaw^rrHE left player is the u inner 1 a” 

740 GOTO £65 

750 FOR 1 = 1 TO INI- FNlK 1 - -f O' 

760 S=IMT<RMD<1 

770 7= TNT < RMIK 1 > *40 > Y= I MI < P! tl' v 1 ■ *25 ■ 

7 SO IF N<£+:3 OP >\ >40-8-8 THEM 770 

780 IF Y<S+S OR Y>25“S“S THEN 770 

800 FOR V l ~Y-S TO V+S 

810 FOR XI =7-8 TO 7+8 

820 POKE 3276S+Y 1*40+71 102 

830 NEXT XI, VI I 

840 RETURN 

850 IF V=0 THEM Y=1 

S51 IF V-23 THEN V=22 

852 IP 7=0 THEN 7=1 

850 If >:=S3 THEN 7=33 

85? F’f =LEFTS7 " ^r{flrM?lNN^^INPiPl?l?lPlPlPMrlNNrWNrj'' . V > 

860 FOR 1=1 TO 5 

370 F R I NT F t ; T ft & u - ■> 1 -■ , " J ■ " 

380 PRINT 

830 PRINT TRB<X-1> > "71 ■ |H 

300 FOR T=iTO50-HE7T 

310 PRINT Pt, TRB<X-1 ■ :" 5T -.1 B" 

320 PRINT ffimk-i > . " 

930 PR TNT T R B I'M - 1' 7‘ ft' I ' " 

340 FOR J-1T050 NEXT 
350 NEXT I 
96G RETURN 

970 PRINT ® O G :F I GUT B" 

380 PRINT PRINT 

330 PRINT" THIS IS ft GAME FOF: TUG FLAYERS WHERE* 
1000 PRINT" EACH PLAYER CONTROLS AN AIRPLANE ABOUT" 
1010 PRINT" TO ENTER INTO COMBAT, THE IDEA OF THE ” 
1020 PR I NT "GAME IS TO SHOOT YOUR OPPONENTS PLANE " 
10 SO PRINT "OUT OF THE SKY BEFORE HE GETS YOU, " 

1040 PRINT "THE LEFT PLAYER USES THE FOLLOWING " 
1050 PRINT 11 CONTROL KEYS 2 ROTATE LEFT" 

106G PRINT" X ROTATE RIGHT" 

107.0 PRINT" C FIRE." 

1080 PRINT" THE RIGHT FLAYER USES THE FOLLOWING" 

1090 PRINT "CONTROL KEYS - ROTATE LEFT" 

1100 PRINT" - ROTATE RIGHT " 

1110 PRINT" * FIRE," 

1120 PRINT" EACH PLAYER HAS A MAXIMUM OF 20 " 

1130 PR I NT "SHOTS WITH WHICH TO GET THE OTHER" 

1140 PRINT "PLAYER, ft LSO> MATCH OUT FOR THE CLOUDS" 

1 1 50 PR I N T " YO UP OFPOt JE N T MAY BE 'HIDING IN THE fl , " 
1155 PRINT PRINT PRINT 

1160 PRINT" STRESS CPRCE TO STAPTB" 

1170 GET As IF fit V. " " THEN U 70 
1180 RETURN 


(continued from previous page ) 
plane and must try to out-manoeuvre and 
shoot down his opponent. There are 
clouds shown on the screen and either 
plane can fly around in the clouds without 
being seen by its opponent, although it 
can still fire at enemy craft. 

The game is based around a short 
machine-code routine which appeared in 
Practical Computing, December 1980, 
and allows any number of keys to be 
pressed simultaneously and still be 
detected by the program. 

A couple of notes to help typing the 
program. First, there is a Home and 26 
Cursor-downs in line 85 9 T and 10 Cursor- 
downs and 10 Cursor-rights in Sine 50. 
Secondly it is important that all the Data 
statements are typed correctly, especially 
those in lines 20 and 30. if these two lines 
contain any errors, the Pet could hang up 
when the Sys920 in line 190 is executed. 


Saving the program on cassette or disc 
before you run it will at least ensure that 
you can recover if you have made a 
mistake. 

You might also like to note that lines 
150 and 275 are redundant as they are 
simply the same as having LX^LX and 
so on, and if you are feeling particularly 
enthusiastic some speed improvements 


could be made by changing all the 
occurrences of 32768 to SC and setting SC 
to 32768 at the start of the program. 

Bordering on boxes 

On the subject of routines and things 
which work on different machines, David 
Barratt of Blackpool has provided a short 


Bordering on boxes. 

100 REM SUBROUTINE TO PLOT A CENTRALISED BORDER FOR S03Z 

110 REM — 

120 REM 

136 REM PARAMETERS REQD, C - NO, C0L5 L * NO. LINES 

140 

150 IF C< 3 OR 080 DR L<2 OR L>23 THEN RETURN * LIMITS EXCEEDED- 
160 

170 SC -32768+INT<<B0-CV2>+B6*lNT<C23-LV2> 

180 TL *SC TR *GC+C-L ■ BL L-L >*.80 1 BR -3L+C-1 

130 POKE TL 112 POKE BR- 123 

200 FOR 1 = 1 TQ l-2 POKE TL+S0*I -$-3 ■ POKE BR-80*Iy33 NEXT 

210 POKE TR j 110 POKE BL.-103 

220 FOR 1*1 TO C-2 POKE TR-1,64 POKE EL+1,64 NEXT 

230 RETURN 
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“Open file: Commodore 


Open 

File 

This regular section of 
Practical Computing 
appears in the magazine 
each month , incorporating 
Tandy Forum, Apple Pie, 
Sinclair Line-up and other 
software interchange 
pages. 

Open File is the part of 
themagazine wri tten by you , 
the readers. All aspects 
of microcomputing are 
covered, from games to 
serious business and 
technical software, and 
we welcome contributions 
on CP/M, BBC Basic, 
Microsoft Basic, Apple 
Pascal and so on, as well as 
the established categories. 

Contributors receive 
£30 per published page 
and pro rata for part 
pages, with a minimum 
of £6. Send contributions 
to: Open File, Practical 
Computing , Quadrant 
House, The Quadrant, 
Sutton, Surrey SM2 5AS. 


Commodore Corner: One-line routines; Dogfight game; 
Borders and boxes; Vic colours; Income tax assessment — 
introduced by Mike T odd 1 25 

Tandy Forum: Racing certainty backs the winners; Paged 
storage; Date-checking routine; Inputting arithemtical 
expressions in level II Basic; Time waster — introduced by John 
Wellsman ' 128 

BBC Bytes: Designs using VDU23; Tangle game; Space Invaders; 

Bridge hand generator — introduced by John Morris 136 

Research Machines Review: Low-resolution graphics 
editor; Interpreter for Cesil learning language 141 

Sinclair Line-up: Reaction timer on ZX-81; Number 
formatter; Determinant evaluation on Spectrum 144 

Apple Pie: Security routine; Gilt-edged stock market assessment; 
Nine man morris game — introduced by J ohn Wellsman 1 55 



Guidelines for contributors 

Programs should be accompanied by 
documentation which explains to other 
readers what your program does and, if 
possible, how it does it. It helps if 
documentation is typed or printed with 
double-line spacing — cramped or 
handwritten material is liable to delay and 
error. 

Program listings should, if at all possible, be 
printed out. Use a new ribbon in your 


printer, please, so that we can print directly 
from a photograph of the listing and avoid 
typesetting errors, If all you can provide is a 
typed or handwritten listing, please make it 
dear and unambiguous; graphics 
characters, in particular, should be 
explained. 

We can accept material for the Pet, Vic and 
Sharp MZ-80K on cassette, and material 
for the larger machines can be sent on 
IBM-format Sin. floppy discs. 



One liners 

SIMPLE ROUTINES that will fit into a single 
line in Basic have always been popular 
with Pet enthusiasts. Not only do they 
take up little space, but they are often 
reasonably speedy in execution. 

I have listed two of my own favourite 
one-line routines which I have been using 
for a long time. They convert a hex 
number to decimal and vice versa and are 
intended to be used as subroutines. 

The routine to convert a decimal set up 
in variable D to hex in H$ is given in line 
100, Note that for this routine to work, 
H$ must be a null string on entry. The 
routine for converting the hex number in 
H$ to decimal in D is given in line 200 and 
assumes no initial conditions set. 


The routines are easily modified to 
convert from or to any other base simply 
by changing every occurrence of 16 to the 
base required. But be careful, if you want 
to convert to a base greater than 16 then 
the string of digits in line 100 will have to 
be extended and the whole thing may no 
longer fit on one line. 

These are surely the shortest possible 
hex to decimal and decimal to hex 
routines — unless of course, you know 
any which are shorter still* 

Dog light 

J R Wilson of Benfleet, Essex has 
written a simple game which can be 
played by two players. Each is piloting a 

{continued on next page ) 


100 IF D THEN A»INT(D/16) :HS=rilQ$ 01 23456789 ABGDEF 11 s i-) +H$s D»As GOTO 100 

20O D=0: IFH$>“ "THENFQRI =1T0LEM (HS) : A“ASC CM IDS CHS, I B 1 ) ) -4S: D=D*1&+A+ < A >9) *7; NEXT 
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In 1982 the RICOH I600S outsold every other comparable printer 
because of its speed, reliability intelligence, flexibility and 
sophistication. 

Because it is compatible with all known systems and software 
packages. 

Because of the 12 month warranty that Micropute offer 

Because Micropute are a companywho care, who are constantly 
aware of changing needs and who can fulfill any special requirements. 

Not least of all, because of the price-£!450. 

In 1983, there will be thousands more satisfied customers. 

We hope that you will be one of them. 

ONLY MICROPUTE GIVE YOU SUPERCOVER 

As an extra bonus Micropute Supercover will provide a 12 month on 
site maintenance for only £99.00 parts and labour 




Micropute, Catherine Street, Macclesfield, 
Cheshire SKI I 6QY Tel: (0625) 615384. 


Please send details of the RICOH I600S 
and BOOS 

Name: 


Company: 

Address:_ 


Telephone: 


RP2 


Circle No, 158 



Games 


Vic-20 games 

Jack Schofield plugs in to three ROM-based games. 



Renaissance 


Spiders of Mars 


Road Race 


actually the well-known board game 
of Othello, under another name. 
Renaissance is well endowed with 
facilities. To play, you use the cursor- 
control keys to move a cursor to the 
square you want, then press Return. Once 
your move has been accepted you have to 
press Return again to start the computer 
“thinking”. This is somewhat tedious and 
could have been avoided. 

The graphics are quie acceptable, 
considering the limitations of the Vic 
itself. The sound, however, consists of 
electronic beeps which are only just this 
side of bearable. Quick players will 
probably turn down the TV sound. 

The only other critical points are that 
the display does not give a score, and that 
you are not told if you have no legal 
move, or if you have only one legal move, 
or if the move you have made is illegal. 
Renaissance does not accept illegal moves, 
but neither does it help unless asked. 

Renaissance does play a very good game 
of Othello. At the highest of its eight 
levels it wiped the floor with this reviewer 
— admittedly a beginner, but used to 
beating micros at the game. Unlike most 
microcomputer versions, Renaissance does 
not work through the board square by 
square when “thinking”, but jumps 
around the main lines of play. Obviously 
some in-depth analysis takes place, and it 
would be interesting to see the algorithm 
used. Its playing strength makes 
Renaissance one of the better Vic games. 

Specification 

Type: Real-time board game with colour 

graphics and limited sound 
Format; Plug in ROM pack, VP-049 
System: Unexpanded V3o2Q 
Manufacturer: Audiogenic (Software) Ltd, 

PO Box 38, Reading, Berkshire 
Price: £19.95 
Rating; 14/20 


LIKE CENTIPEDES, Spiders of Mars is bug- 
filled, but the two games are not alike in 
other respects. Spiders is much more like 
Defender, except that you don't have to 
rescue people. 

Spiders of Mars is played within the 
confines of the normal Vic screen, with a 
wide coloured border. You control one 
sort of insect, and you are attacked by a 
lot of other insects* The spiders of the title 
lower themselves on threads from the top 
of the screen. Your task is to blast them 
all out of the sky, while dodging bullets 
and tiny white mines which converge on 
your blaster and destroy it. 

You have three blasters for each game. 
The program keeps your score and the 
highest score. Ten levels of play are 
possible. 

The great attraction of the game is that 
the action is fast and furious* The sound 
routines are quite good: the Vic makes a 
passable attempt at a phrase from Bach's 
Toccata and Fugue in D minor. 

There are two main problems with the 
game. First, the enemies are detailed, 
multicoloured characters, but the inherent 
coarseness of the Vic's graphics, means 
they are too big for the limited screen area 
available for play. Smaller, simpler 
characters would have made a better 
game. 

The ROM pack optimistically lists 
keyboard con t ro 1 s s uc h as A f or u p and Z f o r 
down* The game is quite impossible to play 
this way, but with a joystick it becomes 
enjoyable. 

Specification 

Type: Arcade game with colour and sound 
Format: Plug-in ROM pack, VP-014 
System: Unexpanded Vic-20 plus joystick 
Manufacturer: Audiogenic (Software) Ltd, 

PO Box 88, Reading, Berkshire 
Price: £19.95 
Rating: 13/20 


The game is misnamed: it should be called 
Time Trial. Road Race is actually a 
driving simulation, with the screen used to 
display a crude impression of a road at 
night. The objective is to cover as many 
kilometres as possible in the 100 time units 
allowed* Pressing the four function keys 
enables you to change up through the 
gears, while pressing Return — the 
accelerator — keeps up the revs* Steering 
is done with the A and D keys. 

At the bottom of the screen is an 
instrument panel with a speedometer dial, 
a rev counter, gear indication and the 
distance covered. Road Race is quite 
realistic: if you change up with too few 
revs the engine dies, and you have to press 
I — the ignition — to start again. 

The graphics are adequate but not very 
colourful. The road is a mere token, and 
lacks even a white line down the middle, 
which would have been useful. 

The sound is also adequate but lacks 
excitement and invention* Crashing the 
car gives a disappointingly quiet bonk. 
After completing the course you are 
rewarded with a one-line tune, and it is a 
wretched little thing* 

Road Race's main attraction is that it 
provides reasonably accurate simulation 
of driving, which should make it both 
interesting and educational for young 
children. Once this has been mastered, 
however, the game does not provide 
enough in terms of excitement or visual 
interest to make it gripping* 

Specification 

Type: Real-time driving simulation with 
graphics and sound 
Format: Plug-in ROM pack Vic-1909 
System: unexpanded Vic-20 
Manufacturer: Commodore, 675 Ajax 
Avenue, Slough, Berkshire SL1 4BG 
Price: £19.95 

Rating: 9/20 Q 
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HonEraD 

BOOKLIST 


Over 1000 Titles 

We have concluded agreements with some major book suppliers around the world 
that allow us to offer immediately the biggest computer book list in Europe, We have 
a shorfform price list of all our titles that we will send you and we also hove a 
200 page, cross referenced, catalogue with editorial on hundreds of titles that will 
give you a bookshop of your own , This catalogue costs £1,00 , We know our prices 
are better than elsewhere and we can stil! offer o monthly service of new books to 
those on our mailing list 

in early 1 983 we will start o book dub and hope to offer you even better purchasing 
power Let us hear from you . We are equally willing to talk to computer shops where 
our range and customer use of our catalogue will allow them to offer a much greater 
service fo their customers. 


ADDISON WESLEY 

BRADY 

CAMELOT 

eOMPUSOFF 

CORD 

COMPUTER SCIENCE PRESS 
DESIGN 

DILITHIUM PRESS 

HARRIS 

HAYDEN 

UG COMPUTER SERVICES 
JOHN WYLIE & SON 
LEXINGTON 
UTILE 

McGRAW HILL 
MIT PRESS 
MATRIX PRESS 


LIST OF PUBLISHERS 

OSBOURNE 
PETROOELLI 
PRENTICE HALL 
RESTON 

ROBOTICS PRESS 
SAMS 
SENTURY 


SPECTRUM 

SYBEX 

TAB PUBLICATIONS 

VAN NOSTRAND REINHOLD CO 


NOW 

AVAILABLE 


DRAGON 


BBC 


VIC 20 


SPECTRUM 


The Dr Watson Computer Learning Series 

A new series of books on computer languages, carefully graded to suit different 
abilities and written specifically for the new micros. The whole series is presented 
in a consistent style and each book comes with o cassette containing all the 
major programs developed In the book. 

Learning BASIC is FUN. Learning assembly language Is FUN - ask Dr, Watson! 

Learn BASIC with your Spectrum, Dragon or BBC by writing your own games, 
your own music program and - yes - an Adventure game designed by you! Just 
in case though, if you can't wait to learn, the good Doctor provides a cassette. So 
you can run and enjoy the gomes and then settle down to see how they 
work - and add YOUR Improvements. 

Learn ASSEMBLY- LANGUAGE with your PET, BOOK AND 

VIC 20, Spectrum or BBC, using your own assembler- SOFTWARE 
supplied in a cassette with the book and used avr 1 TIHKC 

throughout in alt the demonstration routines. 

Just in case, too, there's a tutor to show you how 
the noughts and ones of binary and the E's and F's 
of Hex work. A book to make sure you learn 
assembly- language EASILY. Crammed full of sample 
programs and exercises. 


INC VAT 
&POST 


VIC 20 

TOTL 

PROFESSIONAL 

SOFTWARE 


TOTL TEXT 

SIMPLYTHE BEST: Page numbering * Right and left 
margins * Skip to top of page * Centered title fines 

* Character and line spacing * Graphics characters 

* Full curser control in editing * Add, change, delete 
characters * Specify printer device number * Print 


mailing labels * Paragraph control * VIC1515 
expanded characters • Single, double, triple spacing 

* Tab position control * Upper and/or lowercase 

* Full screen editing * Scroll up and down through text 

* Irfsert, delete blocks of text * Multiple copies of 
document 

Up to 4 heading lines per page * Footing fine at bottom 
of page * Up to six 80 column lines may be entered and 
printed with in the body of a document * Footnotes 

* Keyboard inputs 


£ 16.95 


TOTL LABEL 

A completely practical program for computerising 
address books or business mail lists. You define width, 
number of lines and number of characters. The program 
alphabetizes and you can assign account or customer 
numbers for further search control. You can print the 
whole list or selected labels. Make full use of your 

£ 14.95 


TOTL TIME 

Easy to use, menu driven » Add, change, delete 

• Browse, (display on screen) * Inquiry display, (date 
range. Person, Project) • Save and loadfiles on tape or 
disc * Use of fuEl colour in screen display 

Time report * 56 different bar chart report formats 

* Organise by Person, Project, activity * Sequence 
beginning or ending date or activity number * Four 
years, one year, six months, seven weeks, six 9 hour 
days, two 24 hours 


RESEARCH ASSISTANT 

It takes a competent programmer to write the program 
to create and control the necessary data files that wifi let 
you recall specific data at will . Here are three programs 
that will allow you to compile information from books, 
periodicals, accounts, dates infact any data you wish tc 
keep, to organise it and, most important of all, to create 
cross reference lists by feyword to help you locate the 
right reference when you need it. 


£ 16.95 


6.95 
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If you’re good 
at selling computers. 

We could help you sell more 

Becoming an Encotel Dealer means we are behind you with one of 
Britain’s most powerful dealer support packages. 

Also joining the Encotel Dealer Network opens up a whole new 
market for your products and software too. 


HARDWARE SOFTWARE 


Companies chosen for 
their support 

Ss 




TELEVIDEO 

8- bit & 16' bit family 

I 


SUPERBRAIN 

Hard disk 


BMC 

Complete Workstation 


E-STORE 

Winchester subsystem 


dBase 
Spellbinder 
Bisync 
Multiflex 
ProPascal 
Operator Guide 
Autocode 


Technical support 

SOFTWARE 

REGISTER 


ENGINEERING 


Nationwide 
service through 
Software Sciences 
■ part of THORN EMI 


Technical 
Support Team 


Engineering 

Workshops 


User Training 


Service and 
Technical Staff 
Training 


PROMOTION 


NATIONWIDE 

ADVERTISING 


CO-OPERATIVE 

ADVERTISING 


EXHIBITIONS 


PROMOTIONAL 

LITERATURE 


PRESS 

RELATIONS 


Contact Susie Allwood, Dealer Relations Manager, for full details of an Encotel dealership 

SYSTEMS 


Britain’s specialist microcomputer distributors 

ENCOTp SYSTEMS LIMITED 7 IMPERIAL WAY CROYDON AIRPORT 1NDL ISTKIAL ESTATE CROYDON SI IRREIY CRO 4 REE 
T*t OUitffi yh«7/H rU-f>RO btWiMssv IvWk E'NCO G 
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'Applications: 


Casualty 

(continued from previous page } 

There are 62 possible variations on this 
one mode of analysis. Injuries treated in the 
unit can be coded using a simple set of injury 
codes, usually in the form of a three-digit 
number, each digit coding in turn the type of 
hospital emergency, the type of injury and 
the site of injury. One mode of analysis 
produces an overall summary of this 
information, A separate routine allows a 
researcher to pick out cases matching a 
specified set of injury codes. 

One of the problems with operating the 
system is that not just one person, but a 
group of people must be adequately familiar 
with the system. Normally the resident clerk 
is on duty from 9am until 5pm, Monday to 
Friday, Cover in the evening till 10pm is 
provided by part-time staff and there is a 
rotation for Saturday and Sunday working. 
Taking into account holidays and sick leave, 
at least five people have to be familiar 
enough with the system to operate it. 

Many of the difficulties encountered in 
the operation of the system centre round 
simple things such as incorrect insertion of 
floppy discs or inadvertently switching off 
the printer. Printers have been found to be 
the weakest link in the system. Fortunately 
there has always been a spare one to swap in 
as and when required. 

After about 10 months of operation of 
the Computhink/MPI-92 unit, the drives 
became unstable and the Tandon unit was 
swapped in. The fault was eventually traced 
to an arcing contact on the Computhink 
power-supply board. To keep on top of 
possible disc problems, facilities were 
developed locally to align the disc systems. 
Once the initial aura of mystery of the 
floppy drive is overcome, the procedure is 
straightforward. Happiness is recovering 
lost programs and data. We found that 
excellent service facilities are available in the 
U,K, for both the Tandon and MPl drives 
through Hal Computers and Rack Data 
It is typical for reports on medical 
computing applications to begin, “Our 
present system, though entirely adequate, is 
soon to be upgraded to a XYZ system to 
improve its performance' \ What this 
probably means is that the first system was 
never in operation long enough in a constant 
form to serve its intended purpose. The 
plans at present for the Bangor system are to 
maintain it in operation and make as much 
use as possible of the information it 
In satisfying both of these aims, the 
concept of duplicate systems is of great 
importance, since useful analysis of data 
cannot really be done on the dedicated 
system used for patient registration, and it is 
convenient to have a spare system to swap In 
if required. For departments with a 
significantly greater workload — large 
centres can treat up to 100,000 patients a 
year — more than one registration unit 
would be required. Options of a multi-user 



Bytes 

Comment 

Consultant on duty 

1 

coded 1 of 3, set once each day 

Time of presentation 

2 

coded (updated from Pet clock) 

Date of presentation 

3 

coded 

Patient name 

25 

24 characters text, plus one code 
for title 

Patient address 

30 

all text 

Telephone number 

13 

12 bytes text, code for home/work, 
etc. 

Date of birth 

4 

coded, allows for 19th century 

Age 

2 

coded : allows weeks, months or 
years 

GP name 

14 

text 

GP address 

21 

text 

Occupation 

14 

text 

Place of incident 

1 

coded, 31 options 

Residential code 

1 

coded, six options 

Referred by 

1 

coded, eight options 

Complaint 

20 

text, input by receptionist 

Revisit code 

4 

coded, includes previous visit 
number 

Mode of transport 

1 

coded, four options 

Casualty doctor 

14 

text 

Medical coding 

12 

coded, allows for three injuries 

Multiple injuries? 

1 

coded yes or no 

Local anaesthetic? 

1 

coded yes or no 

Diagnosis 

37 

text 

Follow up 

1 

coded, 13 options 

Unit Number 

4 

text 

Clinic Date 

3 

coded 

Spare 

3 



Figure 1. Items of information stored in each patient record. 


AGE 

GROUP (YEARS) 

NUMBER 

% OP VALID SAMPLES 

0 

<AGE< 5 

231 

7.8 4 

5 

<AGE< 10 

272 

9.23 

10 

<AGE< 15 

368 

12.5 

15 

<AGE< 20 

379 

12.8 

20 

<AGE< 25 

310 

10.5 

25 

<AGE< 30 

250 

8 .49 

30 

<AGE< 35 

197 

6.69 

35 

<AGE< 40 

18 4 

6.25 

40 

<AGE< 45 

148 

5.02 

45 

<AGE< 50 

105 

3.56 

50 

<AGE< 55 

108 

3.66 

55 

<AGE< 60 

91 

3.09 

60 

<AGE< 65 

86 

2.92 

65 

<AGE< 70 

64 

2.17 

70 

<AGE< 75 

54 

1.8 3 

75 

<AGE< 8 0 

36 

1.22 

80 

<AGE< 85 

27 

.917 

85 

<AGE< 90 

19 

.645 

90 

<AGE< 95 

10 

.339 

95 

<AGE< 100 

2 

.067 

100 

<AGE< 105 

1 

.033 


Figure 2. Analysis of workload by age for a two -mo nth period. 


system or a network of independent micros 
would be more appropriate there. A 
network would probably be the more 
flexible solution, taking into account the 
need to have facilities operating 24 hours a 
day, seven days a week. 

The combination of the IT-82 initiative, 
the Korner Report on Health Service 
information and general interest in the 
Bangor system has paved the way for the 
development of a “national” system. Such a 
task will be undertaken within Yorkshire 


Health Region, using also experience gained 
with an off-line accident and emergency 
system developed over several years at Leeds 
Royal Infirmary. 

it has become evident from the experience 
gained at Bangor that a micro has all the 
inherent attributes needed for the success of 
a reasonably thought-out system. The 
weakest link in the chain is not the clock rate 
of the 6502 processor but the human 
organisation trying to use effectively its 
undoubted resources, 0 
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casualty 


It may sound like firtion, says 
Douglas Clarkson, but the on-line 
casualty record system at this 
hospital in Bangor, North Wales 
stores up to 20,000 cases each year. 



Up to 3,400 patients' records can be stored 


or. one floppy drsc. available for instant recall and 


ml? If 

If 5! ^ c II 


package on day one: it look about three 
months before things had settled down and 
we had got around to ironing ul various 
proced ttral difficult! es 
Subsequently a p: _*gram incorporating 
various modes ol analysis was developed, 
based on i he design of a package previously 
written for a microbiology department. 
Various other smaller programs were 
written in due course* mainly for 
transferring data bet wee discs and systems. 
For most of the day the system churns out 
casualty cards, automatically storing the 
data on floppy disc* Another result of the 
system is that neat, legible casualty cards are 
available for everyday use. The log book is 
printed automatically by the system in 
batches of 50 entries. 

One main area where the micro has made 
a useful contribution is the preparation of 
sorted lists in alphabetical order of name. In 
order to produce a sorted list of about 


J. * 000 entries, data was transfei r ed between 
i . 8032 Pet iV i t ! i Computhiuk disc system 
and a Cromemco Z 2D system. Floppy discs 
were then taken to a Cromemco Z-2H 
system where, eventually, the final print was 
prepared using hard-disc facilities. 

Even this more powerful machine took a 
total of 24 hours of continuous processing 
and printing to complete the task. The Pet 
system, because of practical difficulties, is 
only really able to sort up to 3*400 entries at a 
time. Information about previous visits of 
patients is now more readily available 
“hospital hoppers ?? beware* 

When data on disc is analysed, up to 6,800 
entries can be scanned together. The user 
can select options from a lii of eight general 
types , A feature o f l he system is that an array 
of up to 10 command strings can be built up, 
permitting a set of such questions to be 
generated and allowed to run without 
subsequent user intervention. The first three 


characters of each command string alert the 
program to the specific function requested. 

Recall of details of road traffic accident 
cases is provided by the system. An analysis 
of t he workload of the department by age is 
available 

The second figure shows a national 
pattern w hich is repeated locally. It tends to 
be the young, fit person between 15 and 35 
who 1 i mps into the unit rat her than t he more 
placid senior citizen , A separate analysis can 
recall patients in selected age-groups. 

The coded entries for place of incident, 
residential code, referred by, mode of 
transport and follow-up can be summarised 
in five neat tables. Another mode of analysis 
allows the recall of entries of a specific 
coding from a main group. For example, il is 
possible to select for recall all playground 
incidents from the place of incident 
category, or all follow up/admit unit cases. 

(continued on next page) 
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Computerised 


NO. PATIENT NAME 


D.O.B, DATE 

TIME 

0QNS.SEEN BY 

COMPLAINT 

HQQQ1 JOHNSON LINDA 

(MISS) 

12-02-1955 08-02-82 

09,51 

TAE 

Dr .WALTERS 

INJ FOOT 

HOOQ2 KELLY TINA 

(MISS) 

12-03-1896 08-02-82 

09.57 TAE 

Dr. WALTERS 

INJ HIF 

HQ003 RODGERS FIONA 

(MISS) 

12-03-1969 08-02-82 

09.20 

TAE 

Dr. WALTERS 

INJ HEAD/LB3/ABDO 

H0004 MOORE GRETA 

(MISS) 

12-07-1968 08*02-82 

10.26 

TAE 

Dr, WALTERS 

INJ AtKLE 

HOOQ5 PARKES MICHAEL BRIAN 

(*) 

12-08-1937 08-02-82 

10.46 

TAE 

Dr. WALTERS 

PAIN IN IDE 

HJ0Q6 GOODING ANGELA 

(MISS) 

12^03-1954 08-02-82 

11.15 

TAE 

Dr. WALTERS 

PAIN IN FOOT 

H000 7 TORN BILLY 

(MR) 

02-06*1959 03-02-82 

11.37 TAE 

Dr. 


H0008 THOMAS MARY JONES 

(tflS) 

02-03-1950 03-02-82 

12.00 

TAE 

Dr, WALTERS 

CHEST INJ 

93009 SMITH ALLAN PARKES 

(Ml) 

12-02-1955 08-02*62 

10.20 

TAE 

Dr, WALTERS 

INJ HEAD/smULDER 

H0010 PARRY ELIZABETH 

(MISS) 

12*03-1969 08-02-82 

13.06 

TAE 

Dr .AUNG 

INJ ANKLE 

HQ011 GRIFFITHS JOHN MICHAEL 

(MR) 

12*03-1957 03-02-62 

13.16 

TAE 

Dr. A LUO 

HEAD INJ 

H0Q12 BROWN BRIAN 

(Mi) 

12-03-1955 08*02-82 

11.00 

TAE 

Dr .WALTERS 

ABSCESS 

HQ013 WILLIAMS MONA 

(ms) 

12-06-1921 08 - 02-82 

13.55 

TAE 

Dr, 


HOG 14 JONES THOMAS JOtfJ 

(MR) 

12-03-1946 08-02-82 

12.46 

TAE 

Dr. AUNG 

BACK I N J 

HDQ15 DAVIDSON RUTH 

(MIS) 

12-03-1921 08*02-82 

14,19 

TAE 

Dr. AUNG 

CHEST INJ 

HOC 16 EVANS GERAINT JOtW 

(MISTER) 

15-02-1969 03-02-82 

14,30 

TAE 

Dr .AUNG 

CUT EYEBROW 

HQQ17 BRUCE ANNE 

( MIS) 

12 - 09-1960 08-02-32 

15.1? TAE 

Dr .AUNG 

NOSE BLEED 

H0G18 JONES JANET ANNE 

(ms) 

12-03-1922 08-02-82 

12.30 

TAE 

Dr .WALTERS 

COLLAPSED 

HG01 9 JACKSON Mm JANE 

(MISS) 

12-03-1970 08-02-62 

15.31 

TAE 

Dr. AUNG 

CUT FINGER 

H0G20 ASHTON THOMAS SMI LIE 

(Ml) 

19-06-1951 08-02-82 

15.49 

TAE 

Dr .AUNG 

REMOVAL SUTURES 


FOLLOW UP 

DISCHARGED 
ADMIT UNIT 
ADMIT OTHER UNIT 
DISCHARGED 
G.P DEFINITE 
G-P, IF REQUIRED 
•REVISIT* G 1555 
ADMIT UNIT 
ADMIT UNIT 
FRACTURE CLINIC 
G.F DEFINITE 
ADMIT OTHER UNIT 
•REVISIT* G 1514 
DISCHARGED 
DISCHARGED 
DISCHARGED 
RETURN A.U, IF REQ, 
ADMIT OTHER UNIT 
DISCHARGED 
DISCHARGED 




Logbook printout for a six-hour period; the medical staff and further details after treatment. 


"name please' 1 asks the casualty 
receptionist, 

“Edward Parry” an anxious parent 
replies, restraining a toddler with a badly 
grazed arm. 

s 1 Date of birth? Age? How did it happen? 
Who's your own doctor?”, asks the 
receptionist, taking down details of the 
incident, 

“Take a seat over there. The doctor will 
see you shortly.” 

As the anxious group is sitting down in the 
waiting area, a daisywheel printer begins 
printing a casualty card and a floppy disc 
whirs into action as the information is 
stored, ready for the next patient. The first 
on-line casualty record system in the U.K, 
has gained another entry. And so it goes on 
for up to 20,000 cases each year at the C and 
A Hospital, Bangor, North Wales, 

It is obvious that an important part of a 
casualty department is an efficient records 
system. If Joe Bloggs comes back six months 
after an initial injury, it is important to 
access the old record readily. One drawback 
of the accident unit in Bangor is its very 
limited size for storing manual records. 

To alleviate the problem David Jones, a 
consultant in charge of the accident unit, 
was keen to introduce a locally developed 
casualty record system using a 
microcomputer. While computers were not 
by any means new to casualty departments, 
two new directions were planned. Firstly it 
would be a micro that would be used, and 
secondly the collection of data would be on- 
line as the patient attended at the reception 
desk asking for treatment. After David 
Jones had initiated the concept, the task of 
supervising the development from a medical 
angle was taken by Rhys Gray, then an 
Orthopaedic Registrar. General hardware 
and software developments were 


undertaken by Douglas Clarkson of the 
local medical physics department. 

In previous applications, the department 
had opted for Pets with Compuihink floppy 
discs, and in mid-1980 a Computhink 
system running on a 3032 Pet and 
incorporating twin 80- track double-sided 
M PI-92 drives giving 1.6Mbyte of disc 
storage had been obtained as a general- 
purpose machine. It was decided to begin 
developments around this system so that no 
time would be lost waiting for a specific set 
of equipment to be assembled as and when 
funds became available to the accident unit. 
A second-hand 1620 Diablo daisywheel 
primer was added to complete the system . 
Eventual funding for the project was 
provided by the local health authority 
research committee. 

Duplication thwarted 

Plans to obtain a duplicate system of Pet 
and floppy drives were thwarted when ACT, 
then sole U.K, agent for Computhink 
drives, gave up its dealership. Part of the 
problem seemed to be the introduction by 
Commodore of Basic 4 which delayed 
Computhink bringing out a compatible disc 
operating system. After a delay of several 
months, Stack Computers managed to 
obtain a disc system, this time with Tandon 
80-track drives which could run on an 8032 
Pet. 

A significant feature of the first system 
was the remarkable stability of the MPI disc 
unit, which was in use 24 hours a day seven 
days a week in its on-line role. With its dust 
and general human abuse, the environment 
in the accident unit can only be described as 
hostile. 

Choice of language for the application 
was academic. Pet Basic was found to lend 
itself remarkably well to the complex task of 


implementing the system. To keep things 
simple no machine- language routines were 
used to tweek system performance. 

Patients' records 

Figure 1 describes the items of 
information which can be stored for each 
patient. Initially there is the need to identify 
the patient, to record details of where and 
how the incident happened and what the 
complaint is. After treatment, input from 
the casualty doctor as regards type of injury, 
diagnosis and outcome of the visit are added 
to the initial entry. It is obvious, however, 
that the longer the list of data items the 
greater the burden on the reception clerk 
and the more dubious the data will become. 
In typical busy departments, the on-line 
data gathering would only seem to be 
practical when done as a by-product of the 
normal registration procedure. 

Up to 3,400 patient records, each 233 
bytes long, can be stored on one floppy disc. 
A small file w hich keeps a record of the next 
new casualty number to be allocated is 
updated after each new patient registration. 
The absolute position of each patient record 
on disc is determined direct ly by the casualty 
number, which acts as the main key to the 
system. 

While all the data files are structured for 
random-access use, for the purpose of 
analysis they can be read in sequential mode. 
This greatly increases the speed of reading of 
data: 1 ,000 full records can be brought into 
memory in about 100 seconds. 

After two months of spasmodic 
development, the system was actually alive 
and well and registering patients just before 
Christmas 1 980. The success of the venture 
is due in no small way to Linda Roberts, the 
full-time receptionist at the unit. We did not 
really hit her with an all-singing all-dancing 
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un-Ignorable person. Aged 62 and 
weighing 16 stone, Mrs Jamieson moved 
through the community with the con- 
sideration and finesse of a medium-sized 
asteroid. Universally disliked but held in 
some kind of awe by those who failed to 
make a dent in her self-confidence, she was 
obviously in a fighting mood, Paul 
groaned inwardly. 

“Since my rates are paying for this, let’s 
keep it as straightforward as possible, shall 
we? My husband and I have decided to 
invest in a new Con internal Prestel 
adaptor, a Conintex model 6, and we would 
like you to check the connection to 
out system 

“I do think that the distributor’s 
engineers can do as good a job installing 
the unit when it comes as 1 can, Mrs 
Jamieson.” 

“ When? Young man, the unit was 
delivered last week, and Frank and J 
installed it over the weekend. Now I 
need your test facilities to confirm 
i our complaint.” 

“Very well Mrs Jamieson, now if you 
will put your system in Engineer mode, I 
can give you a full fault diagnosis.” The 
old fool must have screwed it up. Instal- 
lation consisted of plugging in two 
multilayer optical cables. Surely even she 
could get that right. 

“Pm afraid the Engineer switch is 
broken at the moment. You'll have to do it 
from your end?” 

Switch? What switch? he caught a glint 
in the woman’s eye, and it was worrying 
him. 

“Your audio link?” 

“Is being used for something else. 
Please get on with it, 1 don’t have all day, 
you know.” 

“Very well, Mrs Jamieson.” 

P aul dragged the keyboard on to his 
knees again and began to build up the 
command sequences needed to force entry 
to another system. He noticed that he had 
been unconciously shielding his actions 
from the monitor where a larger-than-life 
Mrs Jamieson seemed to be intent on 
studying his keystrokes. 

He pressed Send and turned to the 
screen, 

“Is there anything on your main 
monitor?” 

The face suddenly looked startled, 
worried, then settled on suspicious. 
“Security breach. Just what are you doing, 
young man?” Then, “It won’t work. 
Frank and I installed security monitors on 
all the inputs to the system.” 

Paul ignored her, staring at his own 
screen, 

SUSPECTED ENCRYPTION DEVICES 
BACK'DOOR? 

He typed Yes and began chewing his 
beard again. That should fix the old bat, he 
muttered to himself, 1 bet she doesn’t 
know you can connect to another machine 
by modulating the mains power. Slow but 
reliable. 


T he penetrating voice began again 
“Engineer mode?” It was noticeably 
worried now. “Just what have you done? I 
demand to be told.” 

“Sorry, Mrs Jamieson, industrial 
security. Pm sure you understand.” He 
typed a few more codes. 

ENCRYPTION CONFIRMED, 

ALL COMMS INPUTS CONNECTED TO 
DATA FfLE>STEALENG14< 

ALL MANUAL CONTROLS NOW 
DISABLED 

Paul looked up. The phone screen was 
showing an orderly kitchen with no one in 
sight. He used the keyboard again. 
ENCRYPTION DISCONNECTED 
RESPONDERS ABANDONED 
FILE>STEALENG14< DESTROYED 
FILE DIRECTORY TRANSMITTED 
SECURITY SYSTEM INSTALLED AND 
IDLING 

Now that things were as they should be, 
he used vocal commands again. 

“Transmit and execute configuration 
check.” 

The mellow contralto confirming the 
order was almost drowned by the 16-stone 
voice, 

“Why can’t 1 control my machine? 
What have you done? 1 insist on being 
told, l have my rights you know. You have 
no legal right . , 

F or the first time since he had 
taken the job, Paul was dose to losing 
his temper. 


“I have a taped request from you that I 
effect a forced entry to your system and 
check for some unspecified fault. 1 have 
done and am doing just that. Now if you 
would care to look at screen 2 1 will go 
through the report with you. 

“First, your speech synthesiser appears 
to have some 17 components missing. 
Second you appear to have disabled your 
reconfiguration controller which, as you are 
aware, invalidates your hardware 
maintenance clause. Your reliability is 
currently 47.2 percent, and reconfiguration 
capacity nil. Finally, the connector for your 
Continentex adaptor apppears to upside 
down . 

“Copies of this report are being sent to 
area hardware support and the local 
Technology Centre as well as being printed 
here and in your home. An engineer will 
contact you to arrange a lime and fee for 
making the repairs. If there is nothing 
else?” 

He typed Destroy on the keyboard and 
hovered over Send, 

The face on the phone tried to rally some 
strength. 

“I am not in the habit , , 

He pressed Send to remove all trace of 
the test software from the other machine 
and switched off the phone. The clock said 
11.37 as he stood and stretched, then 
turned to the door for more coffee. 
Software piracy, he thought, she should 
have been more sensible. After all, where 
did she think his software came from? E3 
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lust another day 


I t. was ten past eight when the alarm 
went off, rudely hauling Paul Rawlins 
back to wakefulness. 

“IPs eight o'clock Paul, time to get 
up." The voice started as a mellow com 
trait o, gradually deepening and coarsening 
to a New Jersey drawl as it went 
remorselessly on. 

“Your first appointment is in 75 
minutes," 

The covers on the other side of the bed 
moved back to show a mane of auburn hair 
and a pair of sleepy green eyes, 

"If you don’t fix that audio link I’ll 
lobotomise it," grumbled Steph, 

A s Paul filled an ancient electric 
kettle from the tap, he wondered for 
the hundredth time how many of his 
customers would desert him merely for 
seeing him using anything that archaic. An 
area softfware support engineer was ex- 
pected to be up to date. As he plugged in 
the kettel the radio switched to the 
technology channel, 

"... and with the commercial accep- 
tance of the Gilbertson mono-molecular 
gate, single chip, multi “megabyte systems 
with full virtual storage are an estimated 
five to 10 years away. The Ministry of 
Technology , . .” 

Paul grunted disgustedly: 2017 and still 
the same old rubbish as 45 years ago. 

L ater as Paul strolled across the 
living room towards the office, he 
stopped on impulse and crossed to Steph 's 
audiovisual console, powered it up and 
played the start of her latest composition. 
The A VC was a part of the house network he 
rarely used . 

Paul switched it off with a sigh, making a 
mental note to ask for a private perfor- 
mance before it was published, and went 
into the office, where he sat down in front of 
the bulk of the house computer net. 
"Diary. First two appointments,” 
Again, the contralto migrated to New 
Jersey. 

"Nine- Fifteen, Matheson Brothers for an 
annual system check; 10.30, Mrs Jamieson 
wants advice about the new Continent ex 
adaptors.” 

"Engineering software. Audio link test. 
Execute.” 

The screen facing the chair glowed with 
green letters. 

PAGE 176 

ENGINEERING SOFTWARE 160706.0 
AUDIO LINK TEST 

Two orthogonal axes appeared, then a 
light-blue line — the ideal frequency 
response. Seconds later a deep-blue line was 
al m os t exac 1 1 y s u per i m posed . 

AUDIO LINK 


by Paul Wilson 


TEST COMPLETE 
RESULTS ACCEPTABLE 
"New program. Audio link duration 
test.” 

SPECIFY PLEASE 

Paul pulled the keyboard towards him. 
It was easier and safer to define the 
sequence of tests he needed manually, 
especially when it was a non- working 
audio link which was going to be tested. 
Ten minutes later he sat back and pulled at 
his beard reflectively, then after a pause: 
"Complete.” 

TO BE SAVED? 

"Defer. Execute.” 

AUDIO LINK DURATION TEST 
Again the orthogonal axes and the light- 
blue line were drawn. This time the darker 
line was 30 seconds in coming. 
FREQUENCY DETERIORATING WITH 
TIME. 

A slight pause. 

GATE F2B17, ACTIVATION VOLTAGE 
LOW. 

"Reconfigure.” 

DONE. * ^WARNING - SYNTHESISER 
MODULE F2, 

RECONFIGURATION CAPABILITY 12%. 

Paul frowned, 12 percent, that was far 
too low, 

"Configuration summary.” 

6 PROCESSORS, 4MBYTE RAM, 

204 PAGES OF SOFTWARE 

3 AUTOLOADING VIDEO DISCS, 2 FAST 
PRINTERS 

8 SCREENS. COM MS LINKS, AVC 
SYSTEM RECONFIGURATION 
POTENTIAL 20.96% 

"Hardware failure summary showing 
manufacturer.” 

There it was, the uncommitted logic ar- 
ray chips from the new Korean -European 
conglomerate had an astrononical failure 
rate. He added a footnote to the diary, 
wondering how many other areas were 
having similar troubles. Perhaps he'd call 
a couple this afternoon. 

"A /Jr Matheson is calling.” The 
1VI contralto stayed well away from 
New Jersey as the system interrupted his 
broodi ngs. 

"Hold. Save audio link duration test.” 
SAVED 

PAGE 176, ENGINEER — AUDIO LINK — 
DURATION TEST. 

"Connect.” He frowned, glancing at 
the dock. It was unlike Peter Matheson to 
be early. 

"Morning Paul, you’re not usually late 
— it must have been a good party last 
night.” 


"It was Steph 3 s birthday.” he said 
defensively, making himself a note to 
check the machine's clock later on. 

Matheson laughed good-naturedly. 
"Tell Stephanie that we saw her Starlight 
symphony the other evening, will you? It 
was brilliant, Jan was almost in tears.” 

“Thanks I will. Now how's your system 
behaving?” 

"In remote for you. By the way, the 
VAT people don't like the breakdown they 
get from the Systez package. Do you have 
anything else that's more suitable?” Paul 
grinned sympathetically. Peter 
Matheson' s battles with the VAT centre 
were almost legendary. 

The best I can offer you is Systez 5.7; 
you're running with 4.1, ! think. It's their 
own fault anyway, 17 VAT rates and five 
exception conditions. The whole thing's 
ludicrous.” He glanced at the screen in 
front of him. 

SYSTEM RECONFIGURATION 
CAP ABILITY 13.7% 

He typed a few characters. 

ULA FAILURE 1,724% ABOVE NOMINAL 
EU-KQR SUPPLIES. 

Again those damn chips. 

"Peter, I'll have to ask a hardware 
engineer to call. You're having trouble 
with those Korean chips, like a lot of other 
people. I'll make an official complaint, so 
your insurance won't have to pay. Any 
particular time suit you?” 

"Late afternoon if he can. Can l have 
5.7 to try?” He paused. "Oh yes, Jamie 
says have you got the latest version of 
Avatar, or a new game called Timedrop?” 

Paul turned slightly towards the chair 
microphone: "Query, games, Avatar and 
Timedrop.” 

The reply came on the screen. 

GAMES — AVATAR 2.3 

TIMEDROP - NO REFERENCE FOUND 

"Avatar 2.3 I have, Timedrop I don't. 
I'll try and trace it for him if you like. I'd 
like to see him win the championship.” 

He turned to the speaker again, "Avatar 
2.3 and Systez 5.7, transmit.” 

Twenty minutes later, his system check 
complete, a satisfied Matheson rang off. 
Glancing at the clock, Paul muttered 
darkly to himself and began a thorough 
check of his own system, starting with the 
real-time clock. 

P aul, Mrs Jamieson is on the line.” 

The voice broke into his thoughts 
some time later. 

"Connect.” He stole a look at the clock, 
10:29:56; as usual the old dragon was 
irritatingly precise. "Good morning 
Mrs Jamieson, how are ...” 

Politeness was brushed aside by a loud, 
penetrating voice belonging to an equally 
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Table 1. 

OLSQ with dependent variable CONSN, 


VAR 

COEFF 

S,E. 

T ST AT 



CONSTANT 

2344.75 

2176,66 

1.07723 

ASR = 

2517,18 

INCOME 

.541431 

.0951742 

5,68885 

SR = 

— 105,281 

CONSNL 

.386002 

.140561 

2,74614 

DW = 

1.71225 

INF 

— 135.355 

47.5855 

- 2.84447 

RBSG = 

0.993263 

Table 2. 






OLSQ with dependent variable Y. 





VAR 

COEFF 

S,E. 

TSTAT 

ASR = 

88.05 

CONSTANT 

14.4368 

5.38378 

2,68153 

SR = 

- 0,0203781 

T 

.174438 

.084246 

2.07056 

DW = 

1.95698 

YL1 

.673987 

.115470 

5.83688 

RBSQ = 

0.80836 

YL2 

.130049 

.139270 

,93379 



YL3 

,149864 

.139811 

1,07191 



YL4 

-.181923 

,115470 

— 1.57541 




possibility that the standard errors will be 
biased downwards and the t statistics 
upwards making it likely that you will accept 
as significant variables which in reality are 
not. 

These problems can have several different 
causes. A strong possibility is that the 
equation has been incorrectly specified; for 
example, that there are one or more further 
explanatory variables which should be 
added to the regression. In this case the 
Durbin Watson statistic is 1 .71225, which is 
reasonably satisfactory . 

The final two statistics provide 
information on the accuracy of the 
algorithm used to calculate the results. In 
most cases the algorithm will give perfectly 
satisfactory results, but on occasions when 
there are many independent variables with 
considerable differences in the average 
values the rounding errors introduced in the 
calculations can cause problems. 

This can be detected by the SR or sum of 
residuals statistic. In most cases it should 
approximate to zero; indeed when a 
constant term is included in the regression 


Table 3. Forecasts for new car 


registration. 



Period 

actual 

forecast 

1975 3 

102.0 


4 

89.9 


19761 

10QJ 


2 

107.1 


3 

95.5 


4 

115.3 


1977 1 

100.5 


2 

99,0 


3 

115.3 


4 

113.6 


1978 1 

126.9 


2 

126,2 


3 

139.3 

126.5 

4 

128.1 

129.1 

1979 1 

131J 

128.6 

2 

171,8 

128,9 

3 

114,8 

129,5 

4 

140.3 

129,6 

1980 1 

138.8 

130,1 

2 

112,6 

130.7 


the approximation should be exact. That it is 
not equal to zero is due to rounding errors. 

In judging how serious these errors are 
this figure should be compared to ASR, the 
absolute sum of residuals. The larger is the 
ratio SR/ASR the more serious the 
problems of rounding errors are likely to be. 
It will only be in exceptional cases that this 
becomes a problem, but when it does 
corrective action can be taken by 
appropriate scaling of the variables. Each of 
the explanatory variables should be divided 
by its own mean or average value and 
multiplied by the mean of the dependent 
variable. The regression equation can then 
be estimated using these transformed 
variables. 

Linear regression can also be used in 
forecasting. 1 have analysed new car 
registrations, although the same technique 
can be used for other problems with little or 
no modification. 

The technique first calls for an estimate of 
an equation which can explain new car 
registrations for an initial sample period — 
in this case from the first quarter of 1958 to 
the second quarter of 1978. You can then use 
this equation to forecast beyond the sample 
period. 

The equation chosen to fit is an example 
of an “autoregressive” equation, a type 
widely used in forecasting work. Part of its 
charm lies in the simplicity with which it can 
be set up. I f you denote new car registrations 
in period t by Y ( , then you can write the 
equation as 

Y t = a + bT + cY,.^ dY,_ 2 + eY t _ 3 + fV t _ 4 

The term a is again a constant which 
should be interpreted as before.Y, , 
represents new car registrations in the 
quarter immediately before t, Y,_, new car 
registrations two periods before t, and so on, 

T, the second variable on the right-hand 
side of the equation is a time tend. It takes 
the value 1 in the first quarter of the 
estimation period, 2 in the second and so on. 
So in the example the time trend takes the 
value 1 in the first quarter of 1958, 2 in the 
second quarter until in Lhe second quarter of 
1978 it equals 82. 

Estimating the equation gives the values 


shown in table 2. Not all the coefficients are 
significant, and you may care to experiment 
with alternative specifications. Try 
removing some autoregressive Y L _ ] terms or 
I adding some more. 

Forecasting can be done with the help of 
the simple program in listing 2. Lines 20 to 
50 input the four lagged values for car 
registrations which are necessary to 
calculate the first prediction. Lines 60 to 90 
I calculate the predicted values and print the 
results. 

Data in perspective 

The predicted values are shown in table 3, 
together with the actual figures for the 
previous 12 quarters to give the predictions 
some perspective. Overall they are 
reasonably good. Though some quarters are 
subject to considerable error, they tend to 
cancel out. For example, the forecast for the 
second quarter of 1979 underestimates 
actual registrations by 42,900, but in the 
following quarter this boom in car sales was 
followed, as you might expect, by a 
temporary slump. The average 
underprediction throughout the period as a 
whole was just four percent of total sales. 
This is reasonably satisfactory, considering 
that the final forecast was made with data 
two years old. 

The program presented here is a 
rudimentary one which can easily be 
embellished in several ways. Most 
importantly, instead of inputting data 
directly every time a regression is run the 
program can be modified to read it from a 
data file. The data would, of course, have 
already been entered into this file. In 
addition it is possible that prior to doing this 
some variables could be transformed, thus 
reducing the amount of data that has to be 
read into the computer. 

Thus for the equation for estimating car 
registrations, for example, having input Y s it 
is a simple matter to lag it up to four quarters 
to create Y 1 r Y r T Y ( _ 3 and Y t _ 4 . At the 
same time, both the column of U for the 
constant term and the time trend could be 
created. 

The listing itself hinges around the 
algorithm to calculate (X'X) _I X'Y. X' is 
the transpose of X: the first row of X 
becomes the first column of X’ , the second 
row of X becomes the second column of X ' 
and so on. This is done in lines 160 to 190 
where X' is called Z. 

(X'X) 1 denotes the inverse of (X'X), 
This is defined so that (X ' X)(X ' X) ~ 1 = l, 
where I is the identity matrix with h on Lhe 
left-to-right diagonal and 0s everywhere 
else. This is done between lines 200 and 450 
where (X'X) ‘is called A. 

Lines 470 to 500 calculate X ' Y — called P 
in the listing. Lines 510 to 540 calculate the 
coefficient vector B, which is equal to AP or 
(X'X) [ X ' Y. It is then used in lines 560 to 
590 to calculate the vector of predicted 
values for the dependent variables. The 
remainder of the program is concerned with 
calculating the statistical measures which 
are output with the results. Q 
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Linear 

regression 

(continued from previous page) 

Two further variables have been added to 
the basic equation, is lagged 

consumption* or consumption in the 
previous year and is there to re fleet the 
inertia in people's actions. They are used to 
a certain standard of living* and if their 
income suddenly falls they do not 
immediately react to their changed 
circumstances, but attempt to maintain this 
standard. 

P t is the rate of inflation. Economists are 
not yet too sure why this should be in the 
equation, but in repeated estimations both 
here and in the United States its importance 
seems undeniable. To estimate such an 
equation a computer program is required. 

The program in listing 1 was written in 
basic for a TRS-SO system II level 1 1 micro . It 
was designed to handle up to 1 5 explanatory 
variables and 100 observations. More 
explanatory variables could be handled at 
the expense of some observations, or vice 
versa, by changing the values in the Dim 
statements. Similarly those with smaller 
computers can pare the program down by 
reducing the possible number of 
observations or variables, or both. 

Lines 20 to 140 load the data in two stages. 
First the independent or right-hand side 
variables are loaded and form an n-by-m 
matrix X, where n is the number of 
observations and m the number of variables. 
When a constant intercept term is included 
in the regression, as is often the case, a 
column of Is is included as part of this 
matrix. 

If you are estimating the equation over 60 
time periods, X is a 60 X 4 matrix with the 
first column consisting of U and the second, 
third and fourth the observations on Y t , 
C t _ ,, and P E respectively. In this case there 
are four coefficients to estimate, using the 
formula 

"a" 

£ = B = (X'XJ-'X'Y 

_d_ 

where Y is a column vector containing data 
on the dependent variable, X' denotes the 
transpose of the matrix X and (X'X)“ 3 the 
inverse of (X'X), 

As an example of the program in use I 
have estimated the equation for C t using 
annual data from 1960 to 1979, a total of 20 
observations. The results will appear on the 
screen or printer* in the form shown in table 
1. 

The figures under the Coeff heading 
relate to the coefficients in the equation, 
which may be written as 
C, = 2344.75 + 0.541 431 Y t + 

0, 386002 C ( _ t - 1 35.355 P t 

Thus if inflation goes up by one percent 
spending by consumers will fall by £135 
million. The remaining two columns tell you 


how accurate this and the other coefficients 
are. You can use the figures under SE or 
standard error heading to construct 
confidence intervals or upper and lower 
estimates for these coefficients. 

A rough rule of thumb at the five percent 
significance level is: 

upper limit to the value of the coefficient = 
Coeff + 2 SE 

lower limit to the value of the coefficient = 
Coeff - 2 SE 

In the case of the coefficient on the income 
variable these limits are 

.541431 ± 2 X. 6951742 
or 

.731 7794 to .3510826 

You can then say that there is only a five 
percent chance of the true value of the 
coefficient lying outside these values. 

The figures in the fourth column are t 
statistics. They can be used to determine 
whether the respective variables can be 
judged to be a significant factor in 
determining the dependent variable or not. 
Again as an approximation, if its absolute 
value exceeds 2 you can be 95 percent cer- 
tain that the variable does influence the 
dependent variable. So in this case only the 


Listing 1. The regression program. 

10 DIM X( lOO, , Vt'lOO) * N$t 15 ) 

20 INPUT "NUMBER OF VARIABLES AND NUMBER OF 
OBSERVATIONS" 

30 FOR 1= 1 TO M 

40 PRINT "INPUT NAME OF INDEPENDENT 
VARIABLE 0 ; L 

so input mn 
60 FOR J - 1 TON 

70 PRINT "INPUT VARIABLE" ; I ; "OBSERVATION" ;J 
SO INPUT X<JJ> 

90 NEXT J : NEXT I 

100 INPUT "NAME OF DEPENDENT VARIABLE" ; NS< M 
+1> 

110 FOR J=1 TO N 

120 PRINT "INPUT OBSERVATION” ;J : "ON THE 
DEPENDENT VARIABLE" 

130 INPUT Y{ J 3 
140 NEXT J 

150 DIM 7A 15. 100). R{ 15. 100) r A( 100. 1:3) , F< la 
) 100) I0).G(l5) f l'C 15) .Ft 100 

) 

160 FOR [ - 1 TO M 
170 FOR 4=1 TON 
IBO 2U P J)*XCM ) 

190 NEXT J NEXT I 
200 FOR 1=1 TO K 
210 FOR |=1 TO M 
220 FOR. K“1 TO N 
230 HU , I )= R( J , t I > 

240 NEXT K : NEXT J : NEXT I 

250 FOR 1-1 TO M 

260 FOR J= I TO M 

270 A( 1 )= 1~ABS(SGN( I -J ) ) 

280 NEXT J 
290 NEXT I 
300 FOR 1=1 TO M-i 
310 FOR J=I + 1 TO M 
320 D=R( J . I )/R( 1,1) 

330 FOR K=1 TO M 

340 R(J i K)=RtJ ,K)H>R(I ( R) 

350 A(J„I0=AU .*)-»* At I.K) 

3 GO NEXT K 
370 NEXT J 
380 NEXT 1 

390 FOR 1= M, TO 1 STEP -1 
400 FOR K= J TO M 
4 LO FOR 1=1+1 TO N 
420 A(i,K)sAtl .K>-R<t,J)*A(J ( K) 

430 NEXT J 

■HO AU pK)=A{ l , K )/iU I . I > 

■150 NEXT K “NEXT I 
460 REM A=1NV(X'X) 

470 FOR 3 = 1 TO ,M 
ISO FOR K= L TO N 
490 I>U)=P(3)+Z(JpK)‘Y(K) 

500 NEXT K:NEXT J 
510 FOR J= I TO M 


constant term would have to be rejected as a 
significant determinant of consumers 1 
expenditure, and you could c dude with 
only a five percent chance of I > 3 wrong in 
each case, that income, lagg. : msumers’ 
expenditure and inflation A affect 
consumers expenditure r current 

period. 

The figures printed nr o the four 
columns tell you how good J e ession as 
a whole is. RBSQ, the adj tells you 

the proportion of the v - , in the 
dep endent vari a b le w h icl ■ p la i ned 

by the regression equath kes the 

value 0 then the regre ■ lion is 

explaining none of the v in the 

dependent variable; if r: n it is 

explaining all of the van. 4 i is case 

RBSQ is .993263, so er n ,: >1 \ more 

than 99 percent of the van, Jon in 
consumers 1 expenditure , vi ■ y this 
regression. 

DW is the Durbin Wu ; i : > and 
ideally should be about . * xmgh 

rule of thumb if it is belo^ ^ ve 2.8 
then there are likely to bt s : . th the 

regression. To begin with Hi^;. i trong 


520 FOR K= 1 TO M 

530 ,K)*PtK) 

540 NEXT K 

550 NEXT J 

560 FOR J= l TON 

570 FOR 1=1 TO M 

580 FCJ )=B( I J*X(J , 1 )+Pt J ) 

590 NEXT I 
600 

610 S{l) = S(l)+H(J)*K(n 

620 S(2)sE£2)+H{.J) 

630 S(7HS(7)+Y(J) 

640 NEXT J 

650 St5)^=S(l)/(N-M) 

660 LPRINT "01 WITH DEPENDENT VARIABLE " 
; N$CM+1) 

6 70 LPftl NT " V A R’ ' , " COE F F" , " S . E . " , " T STA T 1 
680 FOR 1= 1 TO M 
690 S(3)=A<I . D*S£5) 

700 G( I)=SQR( E(3)> 

710 T( I )=B( D/GU) 

720 LPRINT N$(0,B(-J)pG0),T<l). 

730 NEXT 1 

740 FOR 1 = 1 TO N 

750 S<8)=Sttt> + (YU)-<S<7> X))^2 

>760 1 F is J THEN 780 

770 SC6>=St6)+aUl)-HU-l)>-2 

780 NEXT I 

790 St|)=l-(S( 1>/S( B> ) 

800 S(i) s S(6), Stl) 

810 LPRINT ■ASRs" ;SQR(S(1)> 

620 LPRINT ”SR="; St 2) 

830 LPRINT "DW="; S{4) 

840 LPRINT ,, lti«eg s 0 ; 

850 INPUT "DO YOU WANT A PLOT OF THE 

RESIDUALS, TYPE l -FOR YES AND 0 FOR 
NO"; A 

860 IF A = O THEN 910 

670 LPil I NT ■ 'AC TP AL" , " PRED" , H 1 REF l A L" 

880 FOR 1=1 TON 

890 LPRINT YU>,EU)pHa) 

900 NEXT 1 
910 END 


Listing 2. Program used for fc ing. 

10 DIM N{)00) 

20 X<82) =126. 2 
30 Xt81}=126.9 
40 X( 80) =113. 6 
50 X( 79) =115, 3 
60 FOR J=83 TO 90 

70 XU) =14,4368+0, 17443B*J+( . 1 

+0. 1 30049* X(,l -2)+0. 149 86 ^ 

0. 181923*X(J'4) 

80 LPRINT XtJ) 

90 NEXT J 
TOO END 
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Linear regression 


What is it? What principles lie behind it? And what kind of problems can it be applied to? 
John Hudson discusses what is in fact a useful statistical technique. 



Figure 1. Consumers’ expenditure and personal disposable income 19601 979. The regression equation is C t = 8403 + 0.76943Y | 


MULTIPLE LINEAR REGRESSION is Olie of the 
most powerful items in the statistician’s 
toolkit. It has found widespread application 
in such varied fields as economics, the social 
sciences and the medical and natural 
sciences. It is, in fact, the basis of many of 
the sophisticated statistical software 
packages in these areas, such as TSP, ESP 
and BMDP. 

First principles 

The principles behind regression can best 
be illustrated by looking at the simplest case, 
where one variable is being used to explain 
another variable. Take the case of consumer 
expenditure — the amount people spend on 
goods and services. At its simplest you might 
suppose this to be related to personal 
disposable income, the amount of money 
people have left in their pockets after paying 
income tax and national insurance. 


Dr John Hudson is a lecturer in 
econometrics at the University of Bath. 


The equation to be estimated can be 
written as: 

C, ^ a + bY t 

where C, and Y t denote aggregate 
expenditure and disposable income in the 
economy as a whole, in year L 
Figure I shows the relation between these 
two variables for the years 1960 to 1979, a 
total of 20 observations. The problem is to 
fit a line to these observations, that is, to find 
values for a and b in the equation for C r Y ou 
could, of course, do this by eye, but one 
person’s estimate would give a different line 
to another person’s, and such arbitrariness 
is obviously unsatisfactory. 

The principle behind regression Is to fit 
the line so as to minimise the sum of squared 
residuals — hence its other name, ordinary 
least squares or QLSQ. It can be explained 
by further reference to figure 1, where 
represents the distance between the first 
observation of consumption and income 
and the fitted line. This is called the residual 
or error term. Similarly d 2 represents the 


distance between the second observation 
and the fitted line, and so on. 

The line is chosen so as to minimise the 
sum of the squared residuals, + d 2 + 
d* + .... There is only one line which will 
do this for a particular set of observations. 

Returning to the equation for C t you can 
see that the value of a represents the position 
where the line cuts the vertical axis; b is the 
slope of the line, which indicates how much 
spending will increase for a given Increase in 
income. 

So far so good, but you hardly need a 
computer to estimate such a line; many 
inexpensive hand calculators have a facility 
to do the job. It is when there is more than 
one explanatory variable on the right-hand 
side of the equation, that the problem 
becomes more difficult. 

For example, you might wish to estimate a 
slightly more sophisticated version of the 
equation 

™ a + bYj + cC t _ i + dP t 

{ continued on next page) 
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ACTUAL APPLE II PRINTOUT USING GRAPPLER AND EPSON MXIOD 


With The 

Grappler + 

Printer Interface 


The Grappler + Features: 

• Dual Hi-Res Graphics* Printer 
Selector Dip Switch * Apple III 
Compatible* * Graphics Screen 
Dump * Inverse Graphics 

• Emphasized Graphics * Double Size 
Picture * 90° Rotation * Center 
Graphics • Chart Recorder 

Mode * Block Graphics * Bell 
Control * Sfcifj-over-perf * Left and 
Right Margins* Variable Line 
Length • Text Screen Dumps. 

The Grappler + also works with 
Pascal and CPM. 


The Grappler + interfaces witl 
the following printers: 

• Anadex * Centronics * Datasouth 

* Epson* * • NEC • C-ltoh * Okidata" 
The original Grappler is available tor 
IDS 460, 560, Prism, Mtcroprism. 


Orange itlicro 

3150 E. La Palma, Suite G 
Anaheim. California 92306 
U.S.A. 

Tel; (714) 630-3620 
Telex: 183511 CSMA 


Completely Redesigned. 

Now, the Grappler + . 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler + with Dual Hi-Re s 
Graphics adds flexibility with a 
side-by-side printout of page 1 
and page 2 graphics. 

Interfacing the Grappler + to a 
wide range of printers is easy 
as changing a dip switch, 4K of 
exclusive firmware makes the 
Grappler + the most intelligent, 
full-featured Apple- Printer 
Interface made. And, the 
Grappler* is Apple 111 compatible* 

The imitations are many, so 
insist on the #1 Apple Graphics 
interface on the market. Insist 
on the Grappler + . Available 
now at most Apple dealers. 


' Requires additional software driver, 
‘Requires graphics upgrade. 


CPM is 3 registered trademark of Digital Research. Inc. 
Apple is a registered trademark of Apple Computer, Jnc. 


Orange Micro, Ire, 1982 


Foreign Dealer Inquiries Welcome 


• Circle No. 1 55 
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Word processing: WordStar 


20th April 1982 


Hr R Maughan 
Adda Computers Ltd* 
IS 4 Victoria Road 
AC tort 
LONDON W3 
England 

Dear Hr . Maughan , 


FORM- LETTER PROGRAMS 


I have pleasure in sending a demonstation copy of my form-letter 
programs for use in conjunction with the "Wordstar" and 
"Mailmerge" programs which are produced by Micropro, 


They enable the user to send individually typed letters to a 
large number of addressees, with a minimum of effort. The 
programs consist of a CBASIC program called FOR H LET* BAS, three 
Wordstar command files: FORM.CMD, LET.CHD and env.Cmd, and two 
demonstration files. 


If you would like more information, please contact me at the 
above address, and 1 will be glad to be of assistance. 


Yours sincerely. 


David r* Green 



20th April 19B3 


Computer interfacing and Equipment Ltd. 

The Hico-spares shop 

19 Roseburn Terrace 

Ed inburgh 

EH 12 5NG 

England 

Dear Sir, 


FORM- LETTER PROGRAMS 


1 have pleasure in sending a demonstation copy of my form-letter 
programs for use in conjunction with the "Wordstar" and 
Mai {merge" programs which are produced by Micropro, 


They enable the user to send individually typed letters to a 
large number of addressees, with a minimum of effort. The 
programs consist of a CBASIC program called FGEmLET.BAS, three 
Wordstar command files: FORM.CMD, LET.CHD and EHV.Cmd, and two 
demonstration files. 


if you would like more information, please contact me at the 
above address, and I will be glad to be of assistance. 


Yours sincerely. 


David R+ Green 



Suite of three command fifes. 


FILENAME LET, CMC 

Rets up the variable heading of the letter 


Repeats until the data is used up 


Record No. and & data items expected 
Print on screen 


RV RLCNO, HAH E , COMPANY , ADDRESSl , ADDRESS l, TOWN , POSTCODE , COUNTRY r TITLE 
CS RECORD No. 4RECN04 


DM Name 
DH company 
DM Address 1 
DM Address 2 
EH Town 
DM postcode 
DM Country 


4 NAME* 
iCQMPA&m 
£ ADDRESS H 
JrADDRESSZi 
i TOWNS 
£ POSTCODE 6 
ACODNTRY* 


. The "C is a control character entered using the 
. menu, and halts printing until P is pressed 
, on the keyboard 

* Print letter 

. It you are not using letterhead paper, you could 

* make a letterhead below to be printed on plain 
. paper 

CD ATE fi 


4 NAM E/O £ 

4COHPANY/06 

4A0DRES&1/O4 

£ADDRESS2/04 

£TOWN/Ofi 

4PGSTC0DE/04 

4COUNTRY/G4 

Dear £T1TLE4, 


. includes the text of the letter here on your file 
PI 4TEXTFILE4 

. Finish with a carriage return after PA 
FA 


FILENAME ENV.CHD 

Prints addresses on envelopes from a data file 


RV R EC NO, NAME, COMPANY , ADDRESS! , ADDRESS2 , TOWN , POSTCODE , COUNTRY , TITLE 
CS RECORD No. £ REC NO & 

DM Name £ NAMES 

DH Company £C0HPANY£ 

DM. Address 1 4ADDRESS 1 £ 

DH Address 2 £ ADDRESS 2k 

DM Town &T0HN& 

DH Postcode 6 POSTCODE 4 

DH Countty iCQUNTRYi 

Now print envelope. /G ignores blank fields 
N.B. letter 0 not number aero 

'‘C halts printing until P is pressed on keyboard 

4 NAME/04 
4C0MPANY/04 
4 ADDRESS 1/04 
4 AD DRESS 2/04 
4 TOWN/0 4 
4POSTCODE/04 
4 COUNTRY /0£ 

.. finish with a carriage return 
.PA 


Repeat until data finished 


Page offset 40 columns page length 20 lines 
- modify to suit Sise of envelopes 

PO40 

FL20 

. Record-number 4 3 variables ace expected in the data 
» Print out on screen first 


FILENAME FORM.CMD 

Command file to print out form letters and 
address envelopes from a data file 


MTO 

OP 


set top margin to aero 
turn off page no. 


The file which prints the letter heading is LET.CHD 
The file which prints envelopes is ENV.CMD 
if you wish to modify, alter these lines 

SV ENVF1LE,S; EHV.CMD 
5V L£TFILE,&: LET.CHD 

. Input variables from console 

CS 

DM FORM LETTER VERSION 1.0 

DH 

AV" What is the filename of the text? " ,TEXTFILB , 14 
DM 

AV" What is the filename of the addresses? ", Addfile, 14 
DM 

AV" what is the date? 11 /date 

. Define data file and print letters 

DF &ADDF 1 LE £ 

CS 

DM READY TO PRINT LETTERS 

FI 4LETF1LE4 

Define data file and print envelopes 

DF & ADD FILE 4 
CS 

DM READY TO PRINT ENVELOPES 

Ft £ENVF1LE£ 

CS FORM LETTER 1,0 FINISHED 


□ 
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WordStar 

(continued from previous page) 


CBasic features 

The programs were written in 
CBasic because of its easier file 
because of its easier file 
handling, but it should be possible 
to convert to Microsoft M Basic. 

The following features of CBasic 
may be unfamiliar: 

CBasic only requires line numbers 
when a line is referenced in a 
Goto, Gosub, etc. Use the 
sequential line numbers in 
M Basic and change references to 
them in the main text. 

Backslash is used to continue on a 
new line. MBasic uses form-feed 
without a carriage-return. 

C$, U$ and F$ are defined for the 
Osborne 1; you will have to 
redefine for your system. If U$ and 
F$ are undefined, no harm will 
befall most systems. 

The Match (A$,B$,N) function finds 
the position as an integer of the 
first occurrence of A$ within B$, 
starting at position N. If no match 
is found then 0 is returned: it is 
similar to MBasic’s Instr function. 
The operator £ matches any 
number and ! matches any letter. 
UCase$ is a function which converts 
a string to upper case. 

The File command creates a new fife 
if one does not exist, and opens it 
for reading or writing sequentially. 
It will need to be recoded in 
MBasic, as opening an existing 
file in Write mode destroys its 
contents. The MBasic manual 
outlines the procedure to follow in 
the section on disc I/O. 

If End £1 Then 100 is similar to If EOf 
(1)Then 100, but appears in a 
different place. The latter should 
appear inside the loop reading the 
file — see MBasic manual. 

Size (A$) measures the size in blocks 
of the file name A$. 

LPrinter and Console switch 
subsequent output to the line 
printer and screen respectively. 

The Width command sets the 
width of the printer according to 
your system. 

Delete and Rename delete and 
rename disc files. 

Input-Line is equivalent to Line 
Input. 


Demo.Adr sample listing. 


the computer works 


microcomputer consultancy p.Q. box 50973 

nairobi 

kenya 

20th April 1932 P horte ’ 


The Editor 

Practical Computing 

IP C Electrical Electronic Press Ltd. 

Quadrant House, The Quadrant 

SUTTON, Surrey 

SM2 5AS 

England 

Deal Nr. Laurie, 


FORM -LETTER PROGRAMS 


1 have pleasure in sending a demons tat ion copy of my form-letter 
programs for use in conjunction with the "Wordstar' 1 and 
"Mail merge" programs which are produced by Micropro. 


They ^nabl p the user to send individually typed letters to a 
large number of addressees, with a minimum of effort. The 
programs consist of a CBASIC program called FORM LET. BAS, three 
Wordstar command files: FORM.CMD, LET.CMD and ENV.CMD, and two 
demonstration files. 


If you would like more information, please contact me at the 
above address, and I will be glad to be of assistance. 



Demo. Let sample listing. 

This is a demonstration teict for a form letter 

FORM- LETTER PROGRAMS 


1- have pleasure in sending a demonstation copy of my -form-letter 
programs for use in conjunction with the "Wordstar" and 
"Mailmerge" programs which are produced by Micropro. 


They enable the user to send individually typed letters to a 
large number of addressees, with a minimum of effort. The 
programs consist of a CBASIC program called FORM LET. BAS, three 
WordStar command files: F0RM.CMD, LET.CMD and ENV.CMD, and two 
demonstration files. 


If you would like more information, please contact me at the 
above address, and l will be glad to be of assistance. 


yours sincerely. 


David ft, Green 


. . End the file with a carriage returnl 

DftG/occ 


1 , 

2 , 

3, 

4, 

AS 
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"O, R, Green 1 ' The Computer Wor ks" , ”P . O. Box 50973" "Nairobi", " "/'Kenya" , "Da v id" 

"Mr ft Mauqhan' 1 , “Adda Computers Ltd. ","154 Victoria Road" , "Acton" , "LONDON W3" "England" , "Hr . Maughan' 1 

■' ".“Computer Interfacing and Equipment Ltd/ 1 , "The Mico-spares shop" ,"19 Rosehurn Terrace" , "Edinburgh" , "EH12 5NG" , “England" , "Sir “ 
"The Editor" , "Practical Computing” , "I PC Electrical Electronic Press Ltd. ", "Quadrant House, The Quadrant" , "SUTTON, Sur rey " . "SM2 5 
" , "England" /'Mr . Laurie" 
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Word processing: WordStar 


WordStar 


For his direct-mail operation David 
Green chose an Osborne, but 
anyone can use his suite of 
programs to develop their own 
mailing-list facility. 


compiled to Formlet Am. To run, type 
A:CRUN2 B:FORMLET 

The program is menu driven, and allows 
you make a new file, add new items to an 
existing file, amend or delete individual 
records, list the file, and return to CP/M. 
Options M and A are really the same, except 
that an error message warns that you may be 
doing the wrong thing if you use the wrong 
one unintentionally. Option E allows you to 
review each record, and Accept, A; Change, 
C; Delete, D; or Exit, X to return to the 
menu. 

When replying to the request for a file 
name and when entering address data in all 
the options, a single backslash followed by 
Return will enter the same value as 
previously entered to that question. This is 
particularly useful when entering many 
addresses from the same town or county, 
and in changing records when only one field 
is in error. 


The maximum number of characters in 
any field is 255, The data is stored 
sequentially in the file with a record number 
and eight fields. The names are arbitrary, 
and of course more fields could be added 
provided all references to it are changed in 
the program and in the command files. 

Partial amendments 

When the file is edited using the E option 
the whole file is copied together with any 
amendments, as it is sequential. The copy is 
given a CP/M file type of $$$ and renamed 
at the end of processing with the original 
name after the old version is deleted. You 
must check that there is sufficient space left 
on the disc to make the temporary file, or a 
run-time error will be produced. If this 
occurs, the original file wall be intact. 

Once all the necessary files are present on 
disc B, load WordStar in drive A and ask for 


Mergeprint is B.Form.Cmd. The questions 
may all be answered by default, or avoided 
by entering the file name with Esc instead of 
Return. The computer will then ask you for 
the names of the text and data files and the 
date of the letters. 

Insert the first sheet of letterhead paper in 
the printer, and the screen will display the 
address of the first letter to be printed. Press 
the space bar, followed by P and the first 
letter is printed out; repeating the procedure 
will print every letter. 

You are then warned to insert the 
envelopes for addressing. The program will 
hah in the same way between envelopes, but 
if you use continuous stationery remove 
every C from the Cmd files. The priming 
may be aborted at any time using P unless 
WordStar is waiting for a P to restart, in 
which case two in quick succession are 
needed to stop. 


1609 


150: 

151: 

152: 

153: 

15*: 

155: 

156: 

1ST: 

156: 

155: 

ISO: 

161: 

163 : 

ISO 2 

164: L 700 

165 : 

166 
163 
166 
165 
170 

m 

172 : 

173 : 

174: 

ITS: 

176: 

177 e 
13 B 
179 
ISO 
161 
1S2 
163 
164: 

165 
165 
187 
185 
169 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 
m 
2 02 
201 
304 
205 
306 
207 
205 

209 

210 
211 
212; 

211 

214 

215 

216 
217 
210 
219: 

220: 

221 
222 
221 
23 4 
225 


PRINT C$ 

PRINT TAB [5[ ;U5; "PROCESSING FILE " ; F 1LENAMES i “ COMPLETED" fF$ 
DELETE- I 
CLOSE 2 

DUMMY 1 * RENAME ( FILENAME? .TEMP? J 
RETURN PEW TO MENU 


REM 


EXIT TO CPU 


STOP 

PER NO RETURN HERE 


REM ******* 

GOSDB 2700 


PRINT OUT FILE ****** 
PER INPUT FILENAME 


IF 5 12 E4 * 0 THEN PRINT :\ 

PRINT US; “THIS FILE DOES NOT EXIST" ;FS i\ 

PRINT : INPUT "Press Return to restart"; LINE AS 
RETURN KEN TO MONO 


REM OPEN FILE 


FILE FILENAMES 
IF END El THEN 2000 

PRINT 

PRINT TAB [5> ; US ; h READY T H F. PR t MTER AND PR E EE RETURN " j F S 
INPUT ’*;UNE AS 

LPR INTER WIDTH 80 

C$ * " p SEN KILL SCREEN CLEAR 

READ £1 ; RECORD. NOt , NAMES , COMPANY* , ACDPES51 5 .ADDRE5S2S, 
TOWNS, POSTCODES , COUNTRY 5 , TITLES 


GOSUB 2300 
PRINT 


C$ * CL5$ 

CLOSE 1 
CONSOLE 

RETURN REM TO MENU 


RFM PRINT 


HEM ******* SUBROUTINES ********* 

IF SUEl - 0 THEN RETURN 

PRINT CS;TAR[5);D3; * WASHING THIS FILE EXISTS ALREADY " f FS 

PHI NT 

PRINT 

INPUT" DO you wish, to add tr* ;t? /N ) " ; LINE AS 
RETURN 

IF S 1Z EH i 0 THEN RETURN 

PRINT C5 ;TAR (5) :G5: "WARNING THIS FILE DOES NOT EXIS‘i h jFS 

PRINT 

PR1N1 

INPUT" Do YOU wish to create 005? [Y,'NJ";LINE A.S 
RETURN 


PEN PRINT OUT CURRENT RECORD 
PRINT C$ 


e menu. The file to 

(continued on next page ) 

226: 

PRINT TAB (5 1 :U$: "RECORD No RECORD. NO| ; f$ 

227; 

PRINT 


225: 

PRINT ' Nome 

NAMES 

229 

PRINT “ company 

COM PAN Y$ 

2 3D 

PRINT " Addr dse 1 * 

ADDRESS IS 

231 

PRINT " Address 2 " 

ADURESS2S 

232 

PRINT " TOWti " 

TOWNS 

233 

PRINT " Postcode 

POSTCODES 

234 

PRINT " Country 

COUNTRY* 

235 

PRINT M Title 

TITLES 

236 



233 

RETURN 


235 



239 

REM INPUT NEK DATA 


24 0 



£41 i 2400 PRINT C$ 


£4 2: 

PRINT TAB 151 ; US; "RECORD No , u ; RECORD. NOt : F& 

24 3; 

: 2500 PRINT 


244 

INPUT “ Name 

t link as 

245 

IF AS <> THEN NAMES = A? 

246 

INPUT " Company 

f LINE AS 

247 

IF A$ o "\* THEN COMPANY 5 - AS 

24 B 

INPUT " Address I " 

: line as 

249 

It AS <> THEN ADDRESS IS - AS 

250 

INPUT " Address 2 " 

; LINE AS 

251 

IF AS <> THEN AC DR EDS 2 S *• AS 

252 

INPUT " Town 

; LINE AS 

253 

IF AS <> m \ m THEN TOWNS - AS 

234 

INPUT " Postcode * 

i LINE AS 

BfS-i 

: If AS <> h \" THEN POSTCODES = AS 

256 

Input * Country 

r LINE AS 

257 

IF A3 O THEN COUNTRY £ = A3 

250 

INPUT " Title 

; LINE AS 

259 

IF AS <> THEN TITLES - AS 

260 

RETURN 


261 



262 

HEM MAKE TEMPORARY FILENAME 

263 



264 

2600 POINTS, - MATCH 1 " ► * . FILENAMES . 1 ;■ 

265 



266 

IF POINT 4 = 0 THEN TEMPS =■ FILEHAHES + ".5SS H \ 

263 

ELSE TEMPS * LEFTS [F [ LFNARES , PO) NT* j < "SSS" 

268 



269 

RETURN 


270 



£71 

rem input filename and check legal 

27 2 



27J: 

: 2700 PRINT CS 


2 7 4: 

INPUT * What i a the 

f 1 1 e name * ; LINE AS 

275 

IF AS "V* THEN FILENAMES - UCASESlASji 

276 



277 

IF FILENAMES ^ "* THEN PRINT 

278 

PRINT TAR £5 i ; US; "ENTER FILENAME IN FULL":F5 i\ 

279 

FOR It - 3 TO 1000 t 

NEXT : GOTO 2700 

280 



281 

ERROR* = 0 


262 

FDR li » J TO L6N (FILENAMES! 

203 

AS - m i d s (.Filenames, it, ) ) 

284 

ri - HATCH 1 “E“ . AS, i J 

+ MATCH ("l" ,A5, 1] ■ 

285 

*. MATCH [".“.AS* n * HATCH!" t* .AS, n 

286 

IP XA = 0 THEN ERROR t 

• l 

207 

NEXT 


286 



2B9* 

IP ERROR! - 1 THEN PRINT l\ 

290 

PRINT TAb(5i JUS; "HAD 

FILENAME: RE-ENTER ¥ ;PS :\ 

291 

FOR It - ] TO 1000 : 

NEXT t GOTO 2700 

292 



293 

i SUES, - SUE (FILENAMES! 

294 

RETURN 


295 



296 

END 


HD ERRORS DETECTED 

CONSTANT AREA: 8 

CODE SIZE; 2439 

DATA STHT AREA: 0 

VARIABLE AREA; 206 
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Form letters on 


Wordstar is one of those programs which 
you either love or hate. After the initial 
shock at the size of the manual I discovered 
that this was the word-processing program 
for me. 

My WordStar came with an Osborne 1 
computer which I had bought to use in 
direct -mail applications. When l came to 
examine the manual 1 found that it did not 
include any listings of exactly what I wanted 
so I wrote an extra suite of programs to 
tailor the package to my needs. 

A form-letter system enables you to send 
the same letter to a large number of 
addressees taken from a file of names and 
addresses. Many packages — including the 
American Postmaster and NAD which I 
have used in the past — are of limited use 
since they cannot cope easily with long, 
unusual or overseas addresses* The Form let 
system solves this problem by using 
sequential files for the names and addresses. 


It also addresses envelopes but dispenses 
with the extraction and sorting of records, 
which I do not find necessary. 

The suite of programs consists of three 
command files Form.Cmd, Let.Cmd and 
Env.Cmd, which will normally be on drive 
B+ The user will provide two additional files, 
the first with the text of the letlcr and the 
second a data file containing the addresses 
and other information. 

Demonstration 

The first file is entered in the normal way 
using WordStar, but the data file is best 
entered and maintained using a CBasic 
program Formlet.Bas, Demonstration 
listings Demo. Let, and Demo. A dr arc 
included as an example of what is required to 
complete the suite. 

The command files contain Dot 
commands to the printing routines inside 
Mailmerge. They are explained in more 


detail in the WordStar manual, but 1 have 
added comments using two dots to clarify 
them. These comments may be omitted, if 
you wish, when you copy the listing. 

Small data files can be entered directly 
using WordStar’s N command. It is difficult 
to do this accurately, and I would recomend 
using the CBasic program listed here to 
enter, change and delete records* 

To use the program, type in the listing, 
using WordStar’s N command and the file 
name 

B:FQRMLET,BAS 

Do not type in the sequential line numbers in 
the left-hand margin, which are supplied by 
CBasic during compilation, only those in 
increments of 100 which are used as labels. 

When you have finished, put CBasic in 
drive A and your program in drive B. Type 

A:CBAS2 B: FORM LET 
and the program Formlet.Bas will be 


Formlet.Bas program, used for maintaining data files. 


■ :*r!03LATK:i 

Lf E: FCRXL.LT 

: 

RER 

rC6MLEt.aAS VEK 1.(1 

i: 

Mjr 

C3RCFNF S C a AS 30 

4 f 


A PI. GRAM IO ::AF.E 


REN 

am* MAINTAIN FI LfcS CY 

fc; 

kew 

NAMES ft,’. L ACPKE>S1.S 

7 1 

0 : 

REM 

FOW PC!iM,-,ML VEft t.L 

9: 

; 0; 

Rex 

C- CI.R, GB6LS 1902 

IE: 



12; 

hem THIS CGBL ES SYSTEM SHF Lit 1C ANt. MAT 

1 Jt 

14 t 

RLM NERO TO 

0£ CHANGED FOR OTHER SVS7FH6 

13; 

CL5S = CURS 12 6 1 HEX CLEAR SCREEN 

16: 

U5 = GMSS [27) + “ J * HLM IlriDERDlr.r. CN 

I?: 

10 1 

ES * CHB8 t27> + *in“ R£R UNuERDtSE OFF 

19: 

BEN END ( 

Jt’ SYSTEM SPECIFIC COOL 

20: 



21 T 



22; 


CS = CLSS 

•23 r- 



24: 



25; 

PEN 

MENU 

25; tQL 

FR I. NT C5 


27: 

RfilHT TAB( Uj :U?;'POHM-LETTSP VERSION 1+U-jFS 

25: 

PRI«T 


29: 

PRINT 


30: 

PEINT TAB[20) ;US; -HEWU" jfS 

31: 

PAINT 


33: 

PRINT 


33: 

PAINT - X. 

MaXi? a m'k idditii. file*" 

34 : 

PRINT H A. 

A(3d fi'i’otdi tf *ri ■"KiStiny ill... 

35: 

PRINT " E. 

ElSIe totards in an tx Eilf?+“ 

36 : 

PPlHT ■* P. 

Print out rofrwtted listing o'f fii* ■ 

37: 

PRINT H X. 

Exit to CP/M.” 

30: 

PRINT 


35; 

PRINT 


40: 

PRINT TAD (8); 

! US ; " ENT EH X,A h S h P oc X TO CONTINUE’' ; FS 

41; 

PRINT 


42: 

PRINT 


43; 

EIIPUT “ "j 

LINE AS 

44: 



45: 



4 6; 

M ENUt -- MATCH (SJCASE? (A? j . ■“ MAE K |- * , 1 V 

47; 

IF MENU It ^ Q 

THEN HJD HEM, REPEAT MENU 

40: 



49: 

on xE«m cos ob 200, 200,1000, 1700+ isoo 

50: 



SI 5 

52: 

goto IDO 

HEM MENU 

53i 



: 



55: 

HEX ******** 


56: 



5?; 200 

GOSUfl 270 D 

KEN INPUT FILENAME 

50: 

AS - 


59: 

ON MENU! C05DB 2100,2200 BEX TEST IF FILE EXISTS 

50: 

IF UCASES(AS} 

= "Y" THEN JD0 

Hi 



62: 

RETURN HEM 

TO MENU IF WRONG OPTION 

6 3: 



64: 300 

FILE FILENAMES REM OPEN THE FILE 

65: 



66.: 



67: 

RECORD. HOT. = 

j 

66; 

IF END Cl THEN 500 

69: 



70: 400 

BEAU 

£1 ; DUMMY t r NAME 5 . COMPANY'S , ADUHtSS 16 .ADDRESS 2 6 , \ 

71 a 


TOWNS , POSTCODES . COUNTRY 6. T ITLEt 

72: 




73: 

74 : 

7$: 

16s 5&C 
77: 6C0 
70: 

60s 


3'it 

mi! 

95; 


Sfl; ?oq 

99; 

iflfto 

101 : 

10 5 1 

wii 

104; 

lest 

LOG ; j-iigu 
IS? ! 
iO&t 

U>$7 

no: 

mi 

112: 

113: 

IK 
115: 
lib : 

UT 
110 
IK 
120 
121 
122 
I2i 

124 

125 

126 
12? t 
1 20 

129 

130 

m 

13 2 

133 

134 

135 

136 

137 
ui 
139 
U0 

141 

142 + 

143: 

K4 : 

145: 

K 6t 
147; 

140: 

149: 


RECORD. NO t - RECORD. NO* - 1 

GO.TCi 400 REM GET TO END OF FIDE 


GOEUB 2400 

Goitre 2300 


REM INPUT PATH 
PEN PRINT OUT ’RECORD 


PRINT 

U'P'J . '' Is tnin correct? tY/Ni LiftE as 
IP 4, y 1 ' tjien 700 

GOSU5 2500 : GOTO 600 HEM PRINT OUT AGAIN 

PF LliT £ i ;RECORKNG4 .NAMES, COX PAN YS, ADOBE SSI S, ADDRESS 2S.\ 
T OWN 5 . POSTCODE 5 , CQUN.TB V 5 , T l T L E 5 

PRINT 
PR 1 NT 

ISIFUK Do you Wish VO continue? (Y/M " ; l.IHF AS 
N UCr\3ES{A5) = M Y" THEN GOTO 000 \ 

ELSE GOTO 900 


BECCftC,tiOi - RECORD. NO i + ] 

GO [to 3 (JO HEM INPUT NEXT RECORD 
CLOSE I llCTi GET HERE WHEN FINIS HE D 
RETURN P(EM TO MENU 


HEM 


ARM ENDUE NT ROUTINE 

REM INPUT FILENAME 


LjN>J'J0 i- ‘ ii L,i 
f LAO 4= 0 

IF SIBC* = ,0 THEN PR INI :\ 

PR IN I US ; * Iri ; FILE COL, 7 N r /i fcttlfST* I f 3 :■ 

PRINT : INPl-I Return r, i {«: .if : *;MNE A 3 : 

RETURN REN TO MfcflU 

GGSUS 26CC j PEN MAKE TtXPORY FILENAME 

f R- j N f 

INPUT “ at r rN nuafc-:: r ; LINE At 

RLCl = VA L CAS . 

PILE FILE NAME 5 
PILE T EXP i 
IF END II THEN 1600 
MEW, REi.ORD.N01 = 0 


F-LM Cj 
REM £2 


OLD FILE 
HE* FILE 


REA U 1 1 ; ii EC GKO , HiO\ , NAME $ . GUMPA NTS . A DDR ESS 1 5 . A 2 &*■ ES t 2 3 . ■ 
TOWN 3 , r . jS 1 COL US , COUNTR Y$ .TITLES 

IF FLAG 4 - 1 THEN 15 DC 
IF RECQRD+NOf < P.LC : THEN 


COSUy 2300 


500 

HEN PRINT ON SCREEN 


PRIM 

INPUT* Accept? IAK Cftaflgfc? (Cl. Dclcrtt? iDj , iXfl 

LINE AS 

AS = UCASES($£J 

ON HATpK|A5,-AcWr , 1H1 GOTO 1200 , 1500 , 1 300 , U00, 1U0 

COS 00 2300 HEM 0 MANGE 

GOTO IjzCO 


F LAG * J, 

NEW . RECORD. NOt 


REM EXIT 
N LW . RECORU . SO a 


PR 1 NT Ci | NEW , RECQH D * HO . NAM ES . C0HPA NY 5 , A DURESS 1 5 , ADORES S 2 5 . \ 
TOWNS , POSTCODES , COUNTRY S . T I TL £$ 
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■Word processing: survey 


Spelling 

no 

no 

no 

no 

no 

no 

no 

no 

no 




Training 

no 

no 

yes 

yes 

yes 

yes 

no 

yes 

yes 




Comment 

straightforward beginner’s WP 
needs Sup’R'term 80-column card 
powerful stored-command featue 
powerful stdred-command feature 

multi-user version £750 
uses colour, for example when moving block 
40-column WP for unexpanded Apple 
matching list and spelling programs 
cassette version £60 

works with most 80-column cards 
90,000-word U.S. speller, index-building 
APLfoOnts, plotter-driving version £295 
80 cols' with Videx or Sup’R’term, 40 without 
£110 disc or £150 ROM version 
index compiling, table of contents 
has 40 memories for margins, numbers, commands, etc. 
links to other Adds packages 


available for most 16-bit machines 

includes form-design package 

gives 70 columns without add-on card 

links toother Systematics International packages 

multiple founts with some printers; sort 

40-column WP for unexpanded Apple 

file compatible with Silicon Office 

powerful mailing list and form letter 

available for wide range of machines 

multi-user WP with electronic mail 

comes on ROM, uses cassette or disc files 

cassette version £40 

gives Apple 66 columns without card 

can use VisiCalc data, maths add-on 

best-selling CP/M word processor 

requires COS at £260 

built-in 25,000 word U.K. spellings 



Source 

Molimerx 

ail Apple dealers 

most Apple dealers 

Intelligence, 

Microtechnology 

MPSL 

NEC 

Pete & Pam 
EOS 

Microcomputer 

Applications 

Personal Computers Ltd 

IBR 

APL 

Pete & Pam 
Silica Shop 
Microtrend 
intelligence (IRL> 

Adds 

Compucorp 
Peachtree 
Moffat Rose 
SBD, Pete & Pam 

SI 

Encotel 
Pete & Pam 
Precision 
Pete & Pam 
Tabs 
Redwood 
Acorn soft 
Kuma 
Pete & Pam 
Dataview 

most CP/M dealers, 
Micropro 

Interface Microsystems 
Graffcom [3 
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Price 


Ajedit 

Apple Writer It 
Apple Writer III 
ATP-80 


£43 

£89 

£133 

£260 


Autowriter 
Benchmark 
Easy writer 40 
Easywnter 11 
Electric Pencil 


£400 

£232 

£50 

£235 

£70 


Format-80 



Letter Perfect 

Letter Perfect 

Lexicom 

Microscript 

MVword 

Omega B 

Peachtext 


Rosewood I 
Screenwriter '<! 

SI Word processing 
Spellbinder 
Super Text II 


Superscript 

Superwriter 


Tabwriter 

Uniplex 

View 


Wdpra 

Word Handler 

Wordcraft 

WordStar 

WP System 
WP-2020 


£199 

£380 

£95 

£99 

£350 

£275 

£500 

£700 

£250 

£350 

£75 

£175 

£289 

£85 

£249 

£249 

£125 

£450 

£52 

£80 

£109 

£425 

£250 

£200 

£290 


Manufacturer 

Machine or 
operating system 

List 

processing 

Math 

Molimerx 

TRS-80 1 or Genie 

yes 

no 

Apple 

Apple II 

yes 

no 

Apple 

Apple III 

yes 

no 

Redwood 

CP/M 

yes 

yes 

MPSL 

BOS 

yes 

no 

Metasoft 

NEC PC-8000 

yes 

yes 

Information Unlimited 

Apple II 

yes 

no 

Information Unlimited 

IBM PC-DOS 

no 

no 

IJG 

TRS-80 1 or 111, Genie 

yes 

no 

Elite Software 

Apple II 

no 

yes 

Fortune Systems 

Fortune 32:16 

yes 

yes 

Alan Pearman Ltd 

CP/M-86, MS-DOS 

yes 

yes 

LJK Enterprises 

Apple II 

no 

no 

LJK Enterprises 

Atari 

no 

no 

Microtrend 

CP/M 

yes 

yes 

Intelligence (IRL) 

CP/M, MP/M 


yes 

Adds 

Multivision 

yes 

no 

Compucorp 

Compucorp 600 

yes 

yes 

Peachtree 

CP/M, CP/M-86 

yes 

no 

Moffat Rose 

CP/M 

yes 

yes 

! Sierra Online 

Apple II 

yes 

no 

Systematics international 

UCSD P-System 

yes 

no 

Lex i soft 

CP/M, Oasis, Exidy 

yes 

yes 

Muse 

Apple 1! 

no 

yes 

Precision 

Commodore 

yes 

no 

Sorcim 

CP/M -80, MS-DOS 

yes 

no 

Tabs 

Apple II, CP/M, MS-DOS 

yes 

no 

Redwood 

Unix with compiled C 

yes 

no 

Acornsoft 

BBC model A or B 

no 

no 

Kuma 

Sharp MZ-80A, B and K 

no 

no 

Silicon Valley 

Apple II 

yes 

no 

Data view 

Commodore 

yes 

no 

Micropro 

CP/M, CP/M-86, MS-DOS 

yes 

no 

ML Systems 

CP/M with COS 

no 

no 

Graffcom 

CP/M 

yes 

no 
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WP packages 


OVER THE page is a table listing some of the 
main word-processing packages and their 
special features- They will all do the basic 
WP tasks, as described on page 95. 

The table does not claim to be 
comprehensive. Practically every micro has 
its own special or recommended WP 
package, but these are only really of interest 
to owners of the particular machine. We have 
tried to list the tiew p er and the more interesting 
packages, but the fact that a package has not 
been listed does not imply that it is not useful 
or interesting. 

Special features 

List Processing. The ability to place into a 
standard document details taken from a 
separate list — for instance placing names 
and addresses into a form letter to generate a 
whole number of personalised letters. 

Maths Facilities. Offered by some WP 
packages, allowing numbers to be placed 
neatly in columns and permitting limited 
arithmetic processing. 

Spelling Checkers. Built in as standard in a 
j few packages; dubious spelling is detected 
and either displayed for the user's approval 
or, on request, altered to whatever seems 
plausible to the software. The Spelling- 
Checker table covers separate stand-alone 
spelling packages. They will generally work 
with any word processor which uses the 
standard file type of the machine in question, 
although it as well to check before 
purchasing. 

Dictionary size. The number of pre- 
defined words the package will recognise. 

Suppliers 

AddsU.K. Ltd, 137-141 High Street, New 

Malden, Surrey KT3 4BH. Telephone: 

01 949 1272. 

Alan Pearman Ltd, Maple House, 


Mortlake Crescent, Chester CHS 5UR. 
Telephone: (0244) 46024. 

Apple Computer (U.K.) Ltd, Finway Road, 
Hemel Hempstead, Hertfordshire HP2 
7PS. Telephone: (0442) 48151 
Acornsoft Ltd, 4 A Market Hill, Cambridge 
CB2 3NJ. Telephone: (0223) 316039 
Cambrian Software, Gwynllys, Croeslon, 
Caernarfon, Gwynedd LL54 7ST, 
Telephone: Lfanwnda (0286) 831072 
Commodore U.K., 675 Ajax Avenue, 
Trading Estate, Slough, Berkshire. 
Telephone: 01-997 6666 
Compucorp Ltd, Cunningham House, 
Westfield Lane, Kenton, Middlesex. 
Telephone: 01-907 0198 
Dataview, Radix House, East Street, 
Colchester, Essex C01 2XB. Telephone: 
(0206) 869414 

Encotel Systems, 7 Imperial Way, 
Croydon, Surrey CRO 4RR. Telephone: 
01-6806040 

EOS Electronic Office Services, 235-241 
Blackfriars Road, London SE1 8NN. 
Telephone: 01-928 3377 
Graffcom Systems Ltd, 102 Portland 
Road, London W11 4LX. Telephone: 
01-385 9422 

Intelligence (Ireland) Ltd, Nagor House, 
Dundrum Road, Windy Arbour, Dublin 
14. Telephone: Dublin 788555 
Interface Microsystems, 57 High Street, 
Gread Baddow, Chelmsford, Essex 
CM2 7HJ. Telephone: (0245) 76766 
JBR Microcomputers, Unit 57, Suttons 
Industrial Park, London Road, Earley, 
Reading, Berkshire. Telephone: (0734) 
664111 

Kuma Computers, 1 1 York Road, 
Maidenhead, Berkshire. Telephone: 
(0628)71778 

Microtechnology, 51 The Pantiles, 
Tunbridge Wells, Kent. Telephone: 
(0892) 45433 

Moiimerx Ltd, 1 Buckhurst Road, BexhilL 
on-Sea, East Sussex. Telephone: (0424) 
223636 

MRS l Microproducts Software Ltd, 87-89 


Saffron Hill, London EC1N 8QU. 
Telephone: 01-831 8811 
Microtrend, PO Box 51, Pately Bridge, 
Harrogate, North Yorkshire HG3 5DF. 
Telephone: (0423) 711878 
Moffat Rose Ltd, 16-26 New Oxford 
Street, London WC1 A 1 EH. Telephone: 
01-405 3400 

Microcomputer Applications, 41 Queen's 
Road, Blandford Forum. Dorset DT11 
7 LA. Telephone: (0258) 55100 
Micropro International, 31 Dover Street, 
London W1 

NEC Business Systems (Europe) Ltd, 
164-166 Drummond Street, London 
NW1 3HP, Telephone: 01-388 6100 
Pete & Pam Computers, New Hal! Hey 
Road, Rossendale, Lancashire BB4 
6JG. Telephone: (0706) 2201 1 
Peachtree Software International Ltd, 
43-53 Moorbridge Road, Maidenhead, 
Berkshire SL6 8LT. Telephone: (0628) 
32711 

Personal Computers Ltd. 220-226 
Bishopsgate, London EC2A 4JS. 
Telephone: 01-377 1200 
Precision Software Ltd, 4 Park Terrace, 
Worcester Park, Surrey KT4 7JZ. 
Telephone: 01-330 7166 
Redwood Bureau Services, 2 High Street, 
St Albans, Hertfordshire AL3 4EH, 
Telephone: (0727) 38138 
SBD Software, 15 Jocelyn Road, 
Richmond, Surrey TW9 2TJ. Telephone: 
01-948 0461 

Silica Shop, 1-4 The Mews, Hatherley 
Road, Sldcup, Kent. Telephone: 01-301 
nil 

Systemattcs International Microsystems 
Ltd, Sieves House, Hamlet Road, 
Haverhill, Suffolk. Telephone: (0440) 
61121 

Tabs Ltd, Sopers House, Chantry Way, 
Andover, Hampshire SP10 1LU. 
Telephone: (0264) 58933 
Wisbech Computer Services Ltd, 10 
Market Street, Wisbech, Cambridge 
PE 1 3 1 EX. Telephone: (0945) 641 46 


Spelling checkers 


Dictionary 

American 

UK. 



Price 

Manufacturer 

Origin 

Runs on size 

spelling 

spelling 

Source 

Dictionary 

£65 

Sierra 

Online 

U.S. 

Apple 11 28,000 

Dos 3.3 

yes 

no 

SBD, EOS, 

Pete & Pam 

Easyspeller 

£125 

information 

Unlimited 

U.S. 

MS-DOS, CP/M-86 90,000 

yes 

no 

Pete & Pam 

Hexspell 

£52 

Hexagon 

Canada 

Tandy 1, Genie l& 30,000 

li 

yes 

yes 

Moiimerx 

Proof 

£120 

Cambrian 

UK. 

Apple II Dos 3.3 45,000 

yes 

yes 

Cambrian 

Red Pencil 

£60 

UG 

U.S. 

TRS-80 1,111, Genie 50,000 

yes 

no 

Micro 

Applies 

Spellcheck 

£200 

Lexisoft 

U.S. 

CP/M, Oasis, Exidy 10,000 

yes 

no 

Encotel 

Spelling 

Proofreader 

£100 

Peachtree 

U.S. 

CP/M. CP/M-86 20,000 

no 

yes 

Peachtree 

Spellguard 

£179 

Sorcim 

U.S. 

CP/M 23,000 

no 

yes 

Microtrend 

Spellstar 

— . 

£120 

Micropro 

U.S. 

CP/M 20,000 

yes 

no 

Micropro 
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Word processing: software review 


{ continued from previous page) 
to transfer Perfect Writer and my text files 
across to it. Since then , as they say in t he ads , 
I have used no other. 

Why? You may well ask, if the package is 
so off-putting initially. The answer lies 
largely in the speed of the new computer. 
Experience is already showing that the 
advent of low-cost Winchester disc 
technology far outweighs in practical 
importance the much-advertised arrival of 
16-bit machines. Perfect Writer exemplifies 
this rather well. 

The “feel” of Perfect Writer is far more 
organic than other word processors 1 have 
used. The cursor moves in natural text units; 
not just by line or column in the ordinary 
way, but also by word, both forwards and 
backwards. So, you may say, does the 
WordStar cursor, but Perfect Writer goes 
further. You can skip through the text 
sentence by sentence or paragraph by 
paragraph in either direction. That may not 
sound particularly impressive, but when you 
are engaged in heavy revision of long texts 
you gratefully discover you can get the 
cursor to where you need it j ust about as fast 
as you can think. 

Step forward 

This alone would be worth the price of 
admission, but there is more. You can delete 
by those same text units: by word, by 
sentence and by paragraph. The 
responsiveness of being able to put the 
cursor anywhere inside a paragraph and just 
hit Control-H Control-W to remove It 
makes you realise what a chore it used to be 
to have to set markers fore and aft as a 
prelude to every Block Delete, Move or 
Copy operation. 

What happens when you want to operate 
on sections of text that are bigger or smaller 
than the basic units? Here you will need 
markers, but the process is simple. Position 
the cursor at one end of the block and hit 
< Esc > < Spacebar > . A flag comes up on 
the bottom line saying Marker Set. Now 
position the cursor at the end of the block. 
Hit Control-W and the block has gone. 

Compare this with WordStar, w here you 
have to set a pair of markers explicitly, 
<B> at the beginning of the block and 
<K> at the end. And you’d better make 
sure they are the right way round or 
WordStar objects. 

In the Emaes lifestyle there is no essential 
difference between deleting text or moving 
it. Every time you make a deletion that is 
larger than a single character the text is 
stored in an invisible buffer called the Kill 
Buffer, until the time of the next deletion. 
This has two advantages: careless deletion 
can be repaired instantly, and moving text Is 
simply a matter of repositioning the cursor 
and hitting Control- Y. 

Once you are used to this you can induce 
the kill Buffer to accumulate chunks of text 
by inserting < Esc > Control-W before you 
make each deletion. Provided you know 
what you are doing you can use this 
technique to mount a very fast cut-and-paste 
operation; for example, zipping though a 


large text to gather together the bones of a 
synopsis. 

This accumulation will not be visible until 
you yank it back with the Control- Y 
command, if you prefer to see the assembly 
in progress you can use another major 
feature of Emacs and switch in a completely 
separate area of memory, or rather of the 
swap File/Core virtual memory 
combination. Just send Control-X 
Control-B, and the prompt Switch to Buffer 
will appear, inviting you to type in a name. 

Two texts together 

As this is a new buffer you lype Ne whuff, 
or whatever, by way of identity and after 
confirming that you are not trying to access 
a buffer already in existence Perfect Writer 
presents you with a blank screen that 
represents the new work -area. A Control- Y 
at this point will deposit the contents of the 
Kill Buffer on to the screen. From here on 
you flick back and forth between your two 
work areas, picking up text from one and 
depositing it in the other. 

The system allows up to seven of these 
separate buffers, and the command 
Control-X 2 splits the screen into two 
halves, enabling you to do a side-by-side 
comparison of texts. The total quantity of 
text the buffers can handle is defined by the 
size you choose for the swap file. 

On a dual-floppy system 64K is about the 
practical limit, but on the Winchester- based 
machine I work with the ultimate ceiling, a 
256K swap file. 1 can happily juggle files of 
up to 40,000 words before the Out of 
Memory flag goes up. 

Text filter 

Once your text is edited, step 1 , you have 
to feed it through a filter program, step 2, to 
ready it for printing. 1 have already 
mentioned the disadvantages of this, but on 
the positive side the process allows you to 
include a variety of format directives in the 
text, which the filter converts from ASCII 
instructions into code that will be 
understood by the printer program, step 3. 

In this respect the formatter works rather 
like a compiler. An initial header to set up 
parameters like margins and line spacing 
will look something like this: 

©style (top margin 3 lines, 
bottommargin 3 lines, leftmargin 10 char) 
This is wordy, but clear in its intent . I f your 
documents never depart from a standard 
layout you can set up the defaults when you 
install Perfect Writer on your system. 

I f you have several established standard 
layouts that you use for different kinds of 
document you can make each header a 
separate file and use the appropriate one by 
beginning your text with, for example: 

@include(Tvscript.hdr) 
where the file Tvscript.hdr contains the 
header you always use for TV scripts. 

The header can also define constants to be 
printed at the top and bottom of each page in 
the same way as WordStar's .he and .fo 
commands. To set up a chapter heading 
your text will read: 

@chapter(The Die Is Cast) 


which will force a new page before printing, 
and centre and boldface the title. It will also 
number the chapter for you, if the 
document is a technical manual the chapter 
might be divide into sections, in which case 
the instruction: 

@section(Rep!acing your Dynamo) 
will produce an underlined, mini here d 
heading in the familiar cc.ss format, where 
cc is the chapter number and ss is the section 
number. This process can be continued 
through ©subsection down to ©paragraph 
level. 

The one thing missing in all this is 
WordStar's enviable ability to show you on 
the screen exactly where the pages are going 
to break. There is no way round this other 
than tediously printing out an initial rough 
draft, but if you have WordStar already it is 
easy to cheat and transfer the f i le across to it 
for the final printing. 

Final touches 

Perfect Writer produces a standard 
CP/M text file, with no high bits set and 
hard carriage-returns at the end of each line. 
If you want to do a last-minute polish in 
WordStar you may have trouble readjusting 
the formatting. And of course none of the @ 
format commands will make any sense. 

The only other thing wrong with Perfect 
Writer is that the vendors seems to have 
vanished from their New York offices 
without a forwarding address. Mail to them 
remains unanswered, and a transatlantic 
phone call is met by the metallic tones of a 
computer voice telling you the number has 
been disconnected. Can it be that hubris has 
met its nemesis? 

There is little point in lauding the praises 
of a product you cannot get hold of, but 
some detective work behind the scenes has 
revealed that Perfect Software bought the 
source code for its product from Mark of the 
Unicorn. This firm sells an almost identical 
word-processing system in two separate 
packages as Mince, the editor, and Scribble, 
the formatter and printer. 

You will not get the luxurious blue-bound 
manual that accompanies Perfect Writer, 
but the Mince documentation comes with an 
extensive discussion about Emacs text 
editors in general. For the programmer it 
provides substantial sections of source code 
in case you want to emend existing functions 
or add new ones. Mark of the Unicorn is to 
be found at: PO Box 423, Arlington, 
Massachusetts 02 1 74. 

Conclusions 

• Perfect Writer embraces the Emacs 
philosophy, which is initially less attractive 
than more familiar word processors. 

• The system is not particularly easy to use 
for small quantities of text, but can handle 
very large files with ease and speed. 

• Extensive formatting intelligence is built 
in* which makes it ideal for technical 
writing. 

• Perfect Writer, Mince and Scribble are all 

written in C language, which means the 
system should become available on 16 -bit 
machines. Q 
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Perfect Writer 


Perfect Writer 1.83 (Fill) perfect: PERFECT .MSS -166^- + 
Switch to Buffer <CR>: | 


Chris Bidmead looks at Perfect Writer, a 
package to challenge WordStar. 


WHEN confronted by a word processing 
product called Perfect Writer one might 
pau.se for a moment's contemplation of the 
meaning of the word “hubris 11 , and then 
pass on to more serious matters. After all, 
who needs a new word processor when we 
already have an old favourite like 
WordStar? 

Perfect Writer embodies a minicomputer 
text- handling philosophy call Emacs, which 
was developed in the Massachusetts 
institute of Technology. Emacs design has 
matured over years of use and is full of good 
things, but inevitably they lend lo clutter up 
the image of the product for the firsL-time 
user. For example, there are over six 
different ways of moving the cursor; seven 
completely separate chunks of text can be 
edited simultaneously; and the screen can be 
split if necessary for simultaneous viewing 
of two different sections of the same text, or 
sections of two different lexis. 

Back on the shell 

You will already have gathered that there 
is a great deal to explain about Perfect 
Writer, and the manual tackles the job 
thoroughly, but without undue 
redundancy. It works well as a source of 
re t rospcc liver efer en ce as we 1 1 as lead i ng y o u 
up the learning curve and into the operation. 
So it was not the manual's fault that within a 
couple of days 1 had put the software back 
on the shelf and returned to my regular word 
processor. 


Two things seemed patently wrong with 
Perfect Writer as a usable tool. In the first 
place it appeared too wordy. In WordStar 
you can change from Insert mode to 
Overwrite mode by toggling Control- V; in 
Perfect Writer you have to type Control- X 
Control-M, which calls up the prompt 
asking for a mode name, to which you then 
respond with the word 

Overwrite 

In WordStar you can include a non- 
printing comment in a text by introducing it 
with two dots at the beginning of the line. 
Perfect Writer insists that you wrap up your 
comment in brackets and precede it with 
@comment — the in built commands in 
Perfect Writer all begin with 

The second unpleasant surprise is that 
printing out a text is a two-stage operation if 
you warn the normal embellishments like 
underlining. First you have to run it through 
a format program called PF.Com, and only 
then is it ready for PP.Com, the program 
that sends text to the printer. Ji all makes a 
major chore out of knocking off a single A4 
missive to the tax inspector. 

The real strength of Perfect Writer did not 
strike me until much later, when curiousity 
and the need to cope with the novelisation of 
a TV script eventually drew me back to the 
package, WordStar is often celebrated — by 
those who do not use it much — for its ability 
to scroll files of any length through the 
screen area. This is supposed to be superior 
lo systems like Vector Graphic's Memo rite 


where the w r ork file has to be small enough to 
fit into what is left of the transient program 
area once the program is loaded. With 
Memorite this leaves about 30K of 
workspace — say 15 minutes worth of a 
spaced-out TV script, or about 6,000 words 
of packed prose. 

Too big to handle 

A file of this size is handled speedily by in- 
core systems, but in WordStar is already 
large enough lo show signs of sluggishness, 
particularly when you try to scroll 
backwards through it on a dual-floppy 
system. Perfect Writer’s virtual-memory 
approach is potentially much slicker. One 
section of the program manages a notional 
internal buffer that is mapped in IK 
segments on to a large disc file, called a swap 
file . The mapping is done in such a way as to 
pretend to the rest of Perfect Writer that the 
whole space is available as core memory. 

This is not a million miles from the 
WordStar idea, except that true random 
access is used in the mapping. When you 
scroll to a piece of text that is not actually in 
memory the memory-management system 
brings in the relevant block, quietly writing 
another section of recently revised text back 
to disc to make room. Segments of text that 
have been scrolled through the screen but 
not revised are recognised as not needing 
recommital to disc and are left alone. 

The memory manager keeps trying to 
anticipate your next move by checking the 
text in core to see if it differs from 
comparable sections of the swap file. In the 
intervals between your keyboard entries it 
nips in and squirrels revised sections back to 
disc. 

All this is supposed to happen 
unobtrusively, but of course a lot will 
depend on how well your backing store 
behaves. On my stately twin Micropolis 
drive system the effect was sometimes like 
that recurrent dream of trying to swim 
through creme caramel . Before it can go into 
operation on a text file Perfect Writer has to 
transfer all the data into the swap file, and 
with the Micropolis drives this seemed to 
take forever. Once loaded the system was 
usable, although the Swapping message it 
sent whenever there was internal 
housekeeping to be done tended to hold 
things up. 

Pefect Writer was working well enough to 
give a picture of how it ought to behave w ith 
a speedy disc behind it. Happily at this point 
the office acquired a very fast hard-disc 
machine, the Almarc Series 8, and i was able 
(continued on next page ) 
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■ Return to the tap level of the nenu 

pp PERFECT 

Vour plessur 

/ 

e: Ul, 0, P, C, G, X) I 



PRACTICAL COMPUTING February W83 


103 





Word processing: Apple 


Apple words 


(continued from previous page) 
different from those in Format 80, but just 
as useful. Executive Secretary will allow 
you to specify index entries while you are 
typing a book. As the manual says: “An 
alphabetical index is one of the last things 
produced for a book since it can’t be 
completed until page numbers are known, 
and its completion can delay final 
publication. Indexes are difficult, and 
indexes are often omitted/’ 

The indexing commands in Executive 
Secretary record the number of the page on 
which an entry occurs and, at the end of 
printing, the entries are sorted alpha- 
betically, combined and formatted. 
Marvellous. 

Unfortunately the cursor controls are 
unimpressive. The cursor returns to the 
beginning of the same line when it reaches 
the end of a line, rather than following the 
text on to the next line down. When using 
an 80-column board you have to press the 
command to return the cursor to the start 
of the line twice for it to be effective, the 
first entry places the cursor in the centre of 
the line. Unlike Applewriter II you can 
always see text as you enter it on to the 
screen, but if you want to type a line of 
characters that is longer than the width of 
the screen a word processor should 
recognise that this is a special case and 
should not wrap the line on to the next line 
down. 

If you have the time and are aware of 
the failings of the program, Executive 
Secretary has a charming dialogue with the 
user and some unique facilities that you 
may find invaluable. 

Super-Text 

Super-Text appears to be a straightforward 
program, a hybrid of Letter Perfect and 
Applewriter II. I was unable to use the 
program sensibly in the 40-column mode as 
I had no lower-case adaptor, and Super- 
Text will not work with the M + R 
SupT’term board. Nevertheless, the manual 
makes the program look fairly easy to use. 

Super-Text is unique in offering 
maths functions. The program will act as a 
15-digit calculator and will also work on 
figures contained in a document. You may 
total columns of figures and perform other 
calculations using the standard four 
functions, + — * /, and exponentiation. 
The results of calculations can be inserted 
into the text. Values greater than nine digits 
are expressed in scientific notation. 

The program has a form of decimal tab 
and you can align a column of figures 
before adding them together. The maths 
operators cannot be incorporated into the 
text and there is no facility to automatically 
recalculate a total if you change one of the 
constituent entries. 


Super-Text has a feature known as 
Autolink that connects a number of files 
for the purpose of printing a very long 
document or searching for and replacing 
defined phrases in more than one file. 

Conclusions 

• If you buy a word processor for the 
Apple II it is worth going to a shop that will 
back up the sale. All the companies listed in 
table t answered my questions patiently, 
sent replacement discs promptly when 
something appeared to have gone wrong, 
and provided support for the products they 
supplied. 

• The poor quality of several expensive 
programs for the Apple II is surprising. 

• Executive Secretary had a tendency to 
crash with the fateful words. Break in line, 
a sign of inadequate error trapping. 
Easy writer locked up and would not use a 
disc with an Easywriter text on it after it had 
loaded it successfully at least once — 
apparantly not uncommon. Format 80 
requires you to change your method of 
typing when you are inserting text. These 
errors are elementary program design 
faults. Zardax at least has the grace to 
admit that hugs do occur and recommends 
that you should keep your files up to date 
by saving them to disc at short and frequent 
intervals — sound advice. 

• The speed at which the program operates 
is another fundamental criticism of some of 
the packages. Executive Secretary is slow in 
operation. Easywriter Professorial and 
WordStar were also slow in parts. W hether 
or not this is important is a matter you 
much decide. When you examine a program 
make sure you have a text in the machine 
that is representative of your work in terms 
of length. 

• It is almost impossible to press the Left- 
arrow key and the Repeat key 
simultaneously with two fingers on your 
right hand. Most of the programs used the 
arrow keys to control the movement of the 
cursor along a line. You will use the Repeat 
key frequently when you are editing text 
and should check the cursor control 
thoroughly with the Repeat key before 
choosing cue of the programs, 

• Technical writing is not easy but the 
manual for Executive Secretary is excellent. 
Less friendly but still well written are the in- 
structions for Format 80, followed closely 
by WordStar and then perhaps, Zardax. 

• I would rank the programs roughly as 
follows: 

1 = WordStar and Format 80 

3 Letter Perfect 

4 - Zardax, Executive Secretary and 

Super-Text 

7 Applewriter II 

8 Easywriter Professional 


Table 3, Core functions present in all the 
word processors. 

Write a new text 
Word wrap available while text is 
entered 

Use ordinary tabs 
Format the text by indenting and 
centering lines 
Store a text on disc or tape 
Retrieve a text from disc or tape 
Add a text or part of a document on disc 
to an existing text in the computer 
Change or edit the text in the computer 
Move the cursor to any part of the 
document 

Insert and delete text 
Find and replace words or phrases 
Realign text after changes are 
complete 

Copy or move a block of text 
Set and clear tab stops 
Word-wrap should operate throughout 
the editing function unless you 
make a decision to turn it off 
Print a text in the computer or on disc 
Dot commands or an equivalent to 
set: 

Left and right margins 
Top and bottom margins 
Page numbering 
Heading and footer text 
Page break 
Form length 
Justification 
Line spacing 

Continuous stationery or cut sheets 
Link files to print documents larger than 
the computer memory 
The program should accept material 
typed at the keyboard. The keyboard 
should behave as nearly as possible 
like a standard typewriter. This review 
is not about alternative-chord 
keyboards such as that on the 
Microwriter The Shift and Shift-lock 
keys should function normally — 
Format 80 is the only program in the 
review to achieve this. Dedicated keys 
should be used for special functions 
where possible, particularly for editing 
where the peripheral position of the 
keys will not slow text entry. 

Most common paper sizes allow 
between 80 and 80 characters on each 
line. For some word-processing tasks 
it is not essential that the full 80 
columns should be displayed but 1! is 
easier to edit text and prepare tables 
on a screen that is wide enough so 
that a What You See Is What You Get 1 ’, 
WYSIWYG. 

True lower case descenders In which the 
down-stroke of letters, such as q, y and 
g, is below the line of the text makes a 
display far easier to work with for long 
periods. The 80-column boards 
available for the Apple II vary in their 
ability to display descenders. 

Dot commands are special non text lines 
entered into a document for purposes 
such as setting the paper length, 
specifying a heading or the current 
page number. A full stop in the first 
column of the line fs assumed to be 
impossible in normal text and signifies 
to the computer that the rest of the line 
is to be treated as a printer command. 
Zardax uses Control-0 instead of a full 
stop — - the effect is identical but less 
prone to error. 
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program when it is printing to select only 
certain records. Format 80 will search on 
one or more fields within each record and 
the keywords can be linked by Boolean 
operators. These facilities are comparable 
to those in Executive Secretary, 

Unfortunately word-wrap does not 
work when you are inserting text, and the 
manual instructs you to enter a return 
character at the end of each line. Most of 
the time this is unnecessary as the words 
seem to wrap on to the next line when 
needed. If they don't you will have to put 
some time and effort into eliminating the 
broken word, which breaks the flow of 
your typing. 

Format 80 is not perfect but it is one of 
the word processors that I would feel 
confident about using for important work. 

Letter Perfect 

Letter Perfect is delight fully primitive. The 
cursor is controlled by the two arrow keys 
for movement backwards and forwards 
along a line and Control- V and Control Y 
are used to move the cursor down and up 
one line respectively. So far so good. But 
Control-K moves the cursor to the 
beginning of a line and Control-Z to the 
end. If you think that is logical because Z is 
at the end of the alphabet, what about 
Control-X which takes you to the 
beginning of the text? 

Despite these eccentricities Letter 
Perfect behaved consistently. It is not 



particularly easy to use because there are 
many low-level functions that must be 
carried out one after another in order to 
achieve the result that you want, but each 
command or function did what was 
promised in the manual. 

Let me quote from the instructions to 
illustrate what 1 mean by primitive: “When 
you edit, you will cause the text to be 
pushed around ♦ . . As you insert or delete 
characters, you may find that you cause a 
single word to be partly at the end of one 
line and partly at the beginning of the next 
line. After you have edited a text for a 
period of time, you may find the text 
difficult to read . To correct this you will use 
the improve text feature. The screen will 
turn blank and then go back to the 
beginning of the text. As you advance 
through the text, you will find that all the 
words have been reparsed. Words that did 
not fit on the end of a line have been put at 
the beginning of the next line. This will 
allow you to read the text with ease.” 


But why does that have to be a special 
function that takes you back to the 
beginning of the text, losing the place at 
which you were editing? Reformatting the 
screen, which is your window on to the 
document held in the computer memory, is 
a straightforward piece of programming 
that should be used automatically after any 
command that alters the text. If you delete 
a word the text should close up; if you insert 
a new sentence the screen should look as 
though it has been there all the time — as 
though nothing had changed. In the same 
way you must manually open up the text by 
typing Control-! for each letter that you 
wish to insert, unless you want a whole line 
to write in. If you do open up a blank line 
you must improve the text when you have 
finished or the screen will not reflect the 
actual spacing between words or sentences. 

Like most of the other programs Letter 
Perfect uses a format line, equivalent to a 
series of dot commands, to control the 
printer and the layout of the finished 
document. You can set one or as many 
Format lines as you like in a text and the 
printer will be reconfigured in terms ofline 
spacing and type fount, while the layout 
can be changed by altering the margins, 
whether or not the text is j ust i fied s t urning 
the page numbering on or off, and so on. 

Letter Perfect has some database 
features that you should explore carefully 
before deciding that they will do w r hat you 
want. Overall, 1 could write with Letter 
Perfect. The program would not help me to 
write very fast and edit i ng a text would be a 
chore after using a dedicated word 
processor. I would not feel anxious, 
however, about losing text or being unable 
to recover from a complex series of editing 
commands. Letter Perfect seems to offer a 
reasonable price- to- performance ratio. 

Applewriter II 

This program is the official word processor 
for the Apple 1 1 , People tell me that it was a 
great improvement on the original 
Applewriter. Applewriter II “uses a simple 
but powerful computer language called 
WPL, Word Processing Language, to 
automate the process of text manipulation 
and document creation. 11 

One dealer said that he used WPL 
extensively to write specialised word- 
processing programs for his customers; he 
said it took very little time to create a 
particular function that could be called up 
from the program disc. Fair comment, but 
for an ordinary commercial office or for a 
person who wishes simply to use the 
computer as a tool for writing WPL is 
wholly inappropriate. WPL programs are 
supplied on the master disc to link files to 
print a long document automatically, to 
replace a word or phrase in more than one 
document on the disc, and to print a 
number of personal letters using an address 
file and a standard letter. Most of the other 
word processors in the review have these 
functions built into the program as a matter 
of course. 


The cursor controls in the Applewriter II 
program are not very impressive for three 
reasons. First, the cursor splits a line of 
text, becoming a character on the line — a 
quirk unique to Applewriter II. All the 
other programs superimpose the cursor on 
the character that will be affected by the 
next command. Secondly, it is impossible 
to move the cursor into the bottom half of 
the screen when you are writing or editing 
using an 80-column card. Finally, when 
you move the cursor ven ically it wanders to 
an arbitrary position on the line to which it 
is directed. This is intolerable if you are 
trying to work under pressure. Coupled 
with the erratic cursor, Applewriter II 
sometimes lags several characters behind 
when you are entering text — like a cartoon 
hero the screen catches up with itself in a 
rush after you have stopped typing. 

It is possible to work with almost any 
program that behaves consistently; I found 
Applewriter U an infuriating program to 
use because I was never certain where the 
cursor would go next. 

As well as offering the normal search and 
replace facilities Applewriter II has a 
glossary function. You may have to enter 
a long word or phrase many times, 
adenosine diphosphate aspartic acid is a 
good example. The phrase can be entered 
into the glossary with a single key letter at 
the beginning of the first word. When you 
are entering text you need only type 
Control-G followed by the key letter. The 
phrase in the glossary is automatically 
entered into the text and displayed on the 
screen. Applewriter II allows you to save a 
glossary of words on disc for use at a later 
date. 

Applewriter II is the cheapest program in 
this review and if you have only enough 
money for this program then you will be 
able to edit text, store and retrieve what you 
have written and print it, using as many 
layout and primer control features as most 
of the more expensive programs. With the 
exception of initial text entry, the program 
works more quickly than Executive 
Secretary and comes with a manual that is 
produced to the usual high Apple 
standards. There are several good features 
in the program; you can append a 
document from the disc to the text you are 
typing, for example, simply by pressing 
Control-L and the name of the text you 
want. 

However, if you can afford it I think that 
Letter Perfect is a better buy — at least try 
to compare the two before making up your 
mind. 

Executive Secretary 

Probably the most user-friendly of the 
bunch, Executive Secretary is slow. 1 think 
the program is written in interpreted Basic 
and if it was rewritten and compiled it 
might run at a reasonable speed. The high- 
level facilities offered by the program rival 
Format 80. The electronic card -index 
facilities and the Print Merge functions are 
(continued on next page ) 
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{continued from previous page ) 

WordStar runs under CP/M, an ageing 
and abominable operating system- The 
CP/M operating system requires a Z-8G 
microprocessor and the Softcard costs 
about £200, On first running the master 
CP/M disc supplied with the Microsoft 
Z-80 card the screen displayed a flashing P 
and refused to initialise the 80-column card 
properly- When I installed WordStar and 
changed the initial help level the program 
crashed. Only by phoning Pete and Pam 
Computers could i find the solution — 
CP/M requires you to switch your printer 
on before loading the operating system. 


Cursor-control keys with WordStar 
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None of the CP/M manuals mention this, 
which is absolutely characteristic of the 
system and a strong reason for buying your 
programs from a reputable source who will 
provide willing and skilled after-sales 
service, 

WordStar now runs without fault and is 
the most attractive of the systems in the 
review. 

Using WordStar, the printer will always 
produce what you see on the screen. Print- 
formatting commands such as 
justification, double-line spacing, page 
breaks and centred lines of text work 
immediately as you type and edit a 
document. The program has sophisticated 
Find and Replace commands that will work 
on some or all of the occurrences of a 
phrase, in upper or lower case and on a 
string of characters wherever it appears, or 
only when it forms a complete word. 

Like Super-Text, there are other 
characters that will carry out special 
functions in the Find operation; for 
example, you may match any single 
character, any character that is not a letter 
or a digit, any character other than a 


Table 2, WordStar cursor-motion 
commands, 

— Cursor left character. Moves the 
cursor to the previous character in the 
file, going to the end of the preceding 
tine if at the beginning of the current 
line. One common use of this 
command is to back-space over 
characters just entered to make a 
correction. H and back-space are 
A equivalent to " S. 

0 — Cursor right character. Moves the 
cursor to the next character in the file, 
going to the beginning of the next line 
A if at the end of the current line. 

E — Cursor up line. Moves the cursor 
up to the preceding screen line. The 
cursor remains as nearly as possible 
in the same print column, moving left 
if it needs to avoid landing beyond the 
end of a line, 

" X — Cursor down line. Moves the 
cursor down to the next screen line. 
The cursor remains as nearly as 
possible in the same print column, 
moving left if necessary to avoid 
A landing beyond the end of a file line. 

A — Cursor left word. Moves the cursor 
back to the beginning of a word, 

* F — Cursor right word. Moves the 
cursor forward to the beginning of the 
next word. This is a fast way to get the 
A cursor to the desired position in a line. 

QS — Cursor to left side. Moves the 
cursor to the left-most column of the 
A current screen tine. 

QD — Cursor to right side. Moves the 
cursor right to the position after the 
last character displayed on the 
current screen line, usually this is not 
A the right edge of the screen. 

QE — Cursor to top. Moves the cursor 
to the top line of the text area, 


remaining as nearly as possible in the 
* same column, 

QX — Cursor to bottom. Moves the 
cursor to the bottom line of the text 
A area, similar to QE. 

QR — Cursor to beginning of file. 

Moves the cursor to the beginning of 
the document. For a long document, 
doing a Save, * is faster and uses 
less diskette temporary file space if 
the cursor is currently near the end of 
A the document. 

QC — Cursor to end of file. Moves the 
cursor to the position after the last 
A character of the document. 

QQ-9 — Cursor to place marker. Moves 
the cursor to one of 1 0 place markers. 
Place markers are set by the operator 
A with the commands K0 to K9. 

QB — Cursorto beginning of block. 
Moves the cursor to the beginning of 
the marked block, and displays the 
A marker if it is presently undisplayed. 

QK — Cursor to end of block. Moves 
the cursor to the end of the currently 
A marked block, similarly, 

QP — Cursor to position before 
previous command. Moves the cursor 
to its position before the preceding 
command. This command is 
particularly useful after Saves, to get 
back to where you were editing, and 
after B paragraph reform, to get back 
to the point where you were making 
A changes, 

QV — Cursor to start of last find. 
Cursor to source of last block. Moves 
the cursor to its position before the 
last Find or Replace command or to 
the position of the source of the last 
block of text moved, copied or 
deleted, whichever has been used 
most recently. 


marked character in the Find phrase * or the 
two characters Carriage-return, Line feed 
at the end of each line. The last feature is 
useful for forming boxes round tables — 
read the manual to see how it's done. 

You can define four printer control code 
sequences directly using the Install 
program and some others can be modified 
to cope with the annoying absence of one- 
and-a-half line spacing. WordStar is so 
general purpose that installation is more 
complex, but not necessarily more 
difficult, than other programs in the 
review. Other criticisms include the lack of 
a command to reform a complete file and 
the unattractive design of the help 
messages. 

However WordStar is remarkable value 
for money provided that you are prepared 
to learn how to get the most out of the 
system . The WordStar training manual is 
well designed and takes an operator 
through a series of lessons. Three books 
supplement the full instruction manual; 
WordStar made Easy by Ettlin appears to 
be informative and simple to use. 

Format 80 

Format 80 is very nearly very nice. It may be 
expensive but it is a complete package for 
writing reports and bulk personal letters, 
complex mail shots, electronic mail, and 
card indexing information. The system is 
supplied with a neat Shift key modification 
lead that clips into place without any 
soldering. 

Prompt lines at the bottom of the screen 
set out the commands and functions 
available to you at any time. Recent 
additions to the program allow you to save 
a page of text while typing, simply by 
pressing Control-Q and the Return key. 
Format 80 stores text in fixed-format pages 
on the disc; each page will hold up to 900 
words and a disc will hold 17 pages. The 
text can have consecutive page numbers 
allocated automatically on the disc or may 
consist of separate but linked pages on one 
or both discs. The Search and Replace 
facility will work automatically on all the 
pages in a document. 

The screen is cleverly organised. It is not 
possible to scroll the screen horizontally to 
show a line length in excess of 80 
characters. However, you may enter and 
edit two columns of text on the screen 
simultaneously before saving them both as 
a single page. This is useful where material 
is prepared in both French and English. 

The printer-control section of the 
program, the “installation” , is flexible and 
clearly laid out. It would be useful to be 
able to keep more than one printer 
installation on the program disc to cope 
with draft texts and finished material. The 
installation contains information about 
the layout of the document as well as the 
software control of the printer. 

Sorting a list of addresses or other 
information can be done on any field in the 
record in ascending ASCII order of 
priority. A data file can be searched by the 
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text with the Return key do not prevent 
other Return characters from appearing on 
the same line until the text is realigned when 
a blank line is presented. It produces a 
certain insecurity; for example, it becomes 
impossible to guarantee a double-line space 
u n der n eat hah ead i n g . 

Finally when I attempted to read the text 
back into the computer the program in- 
sisted that the disc on which the file was 
stored was not formatted. The program 
refused to budge and the only way to over- 
come the problem was to reformat the 
disc, losing 800 words in the process. The 
organisation that supplied the program 
asked not to be named, but said that it 
never recommended anyone to buy 
Easywriter Professional as it was difficult 
to obtain help from Information 
Unlimited Software, the makers, and this 
problem was typical. 

Zardax 

Apparandy this program was written 
because nobody in Australia could find a 
friendly and effective word processor for 
the Apple. Zardax comes in a rigid plastic 
case containing two program discs, the 
manual, and a dip lead to carry out the 
Shift key modi fication , Installing Zardax is 
fun as the program works out for itself 
what sort of keyboard you have , 1 1 asks you 
to press certain keys and configures itself 
according to the results it gets back. It is an 
impressive model to follow as it is a dosed 



loop, which will reduce the incidence of 
problems caused by operator error or 
ignorance. There are specific installation 
options for the Epson range of printers in 
addition to the more usual Diablo, Qume 
and NEC daisywheel printers. 

Zardax will work with either the 
40-column screen — lower-case characters 
are generated by the software — or an 
80-column card. The manual contains a lot 
of information, particularly for 
programmers who may wish to modify the 
Zardax system to their own needs. 

The cursor controls keep the cursor one 
or two lines above the bottom of the text 
area and move the text instead. Thus 
Control-U, cursor up one line, moves the 
text down one line. The cursor controls use 
mnemonics rather than a north, south, 
east, west layout on the keyboard and 
ControbL, which moves cursor left one 
character, is to the right of Control-R. Set 
against these critisms, you may move a 
paragraph very easily up or down the text. 

There are a number of unusual print 
commands including: one-and-a-half line 
spacing for draft purposes, conditional 
page break, and seven user-definable 
commands. With an 80-column screen and 
48K RAM Zardax will hold a document 
21.5K long. With 64K the maximum text 
size is 31. 5K. 

The Zardax information manual seems 
honest, informative and easy to use. The 
main problem is the lack of word-wrap on 
text input and editing and the design 
approach to cursor movement. Although it 
is possible to merge two files while pri nting , 
I was unable to find any way of searching 
through a list of records to find a selection 
that matched the user’s criteria. 


Word Processor 



WordStar 

WordStar is the reference point against 
which other packages are measured. That 
does not mean it is better in every respect 
than other programs. It is the basis for 
several dedicated systems and feels like a 
solid and well-designed piece of software. 

WordStar is not user friendly, but 
neither is it actively hostile. It is, instead, 
“user indifferent”: the facilities are there 
and, if you use them, the program responds 
to the level of skill you have achieved. 
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Table 2 illustrates the approach to 
controlling the cursor used by the program 
designers. There are 17 cursor movements 
and, additionally, commands to scroll the 
screen up or down one line at a time or by 
the screenful. You may make the program 
repeat a command at a variable rate by 
entering QQ and the command letter. 
The * sign represents the control key. 

WordStar has no footnote instructions, 
cannot add a binding margin to alternate 
pages for the production of reports and the 
basic package does not include facilities for 
merging text with names and addresses. On 
the other hand WordStar can be used to 
edit Forth and Basic programs directly, as 
can Letter Perfect, has no memory-based 
limitation on the size of files that can be 
edited at one time, and can be extensively 
customised and adapted to a user’s 
requirements. WordStar is the only word 
processor in the group that will print one 
document while you are editing another on 
the VDU — P/E column in table l. The 
screen width can be increased to 255 
characters and the screen scrolls 
automatically as you enter text. 

(continued on next page) 


Mote 1 — The price shown, in E, is 
approximate and is Intended to give a 
rough price guide for comparison. 

Note 2 — Commands in Format 80 allow 
you to save a page while typing a text. 
The page number is Increased by one 
without intervention by the user. 
WordStar acts as a window on the 
whole text file held on disc, 
consequently the size of text held in 
RAM is Irrelevant and the maximum 
file size is about half the disc 
capacity. 

Note 3 — Mailmerge, SuperCalc and 
Datastar will all work with WordStar to 
provide these functions, albeit at extra 
cost. 

Note 4 — Videoprint or a similar feature 
is a way of displaying the text in the 
computer as it will print on paper. The 
output from the print section of the 
program is diverted to the visual 
display unit rather than the printer. 
Unfortunately, in Zardax you cannot 
edit the displayed text. 

Note 5 — Supertext !i will work with the 
standard 40-coiumn screen on the 
Apple but requires a lower-case 
adaptor; without the extra chip the 
screen displays meaningless ASCII 
characters instead of lower-case 
tetters. 

Note 6 — Supertax! II is unique in this 
collection of programs in offering 
maths functions + - * f and column 
total. As part of this package you may 
align a column of figures. 

Note 7 — Y indicates that the program 
has the facility to transmit and receive 
files by telephone using either an 
acoustic coupler or a hard-wired 
Modem. 

Note 8 — Y indicates that the program 
will print one file while another is 
being edited. The response time of 
WordStar to editing commands 
remains the same but the printing 
speed falls considerably. 
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Differences 
in Apple words 

Elderly and fundamentally ill-suited it may be, but the Apple II is still the basis for 
numerous WP packages. John Dawson tackled the task of comparing them. 


ON THE FACE OF it, the Apple is not ideal for 
use as a word processor. The standard 
machine has no separate cursor or numeric 
keypad arranged so that keys point to the 
top, bottom and each side of the screen. 
There are no dedicated function keys and 
the screen display is only 40 columns wide 
and lacks lower-case letters. The original 
machine needs software modification 
before the shift keys work in a way that 
would be familiar to a typist. However, 
additional hardware is available that will 
correct all these problems. 

So why choose the Apple II for a comp- 
arative review of word processing 
programs? 

First, the Apple is probably the most 
popular small business computer of all. 
About 650,000 Apples have been sold 
world- wide, and the so ftware base has to be 
seen to be believed. It means that a large 
number of word -processing packages are 
available. Also, someone who buys an 
Apple to run a specialist program — say, to 
design concrete beams for buildings, or to 
record details of patients" medical history 
— will probably w r ant to do word pro- 
cessing as well. 

Second, many of the programs which 
run on the Apple are also available for 
other machines, so the review is not only 
for Apple users. For example, the review' 
also includes the most popular CP /M word 
processor, WordStar, running on the 
Apple with a Z-80 Softcard, 


The following equipment was used to 
examine the programs: Apple II Europlus 
Revision 7 with 48 K RAM, 16K expansion 
RAM board, M + R SupVTerm card, 
80-column display, DOS 3.3 16-sector disc 
drives, Microsoft Z-80 Softeard with 
CP/M, parallel printer card, Epson 
MX-80F/T printer, and a Philips monitor. 
With this configuration it is impossible 
to examine the interaction between the 
programs and daisywheel printers or how 
the programs w r orked with other 
80-cohimn cards. 

All the programs in this review include 
the core functions in table 3. The distinc- 
tion between packages is the extra function 
incorporated in the package and the man- 
ner in which the various functions are 
performed. 

The way in which a word processor inter- 
acts with the user is of greater importance 
than in most other microcomputer soft- 
ware. Very few other packages offering 
complex command choices are designed to 
be used continuously for hours on end. 
Terminals for finding information and 
confirming a transaction — say airline 
reservation computers — are used only 
intermittently by the operator. 

The design of the dialogue between the 
computer and the user can make or break a 
package. At the most fundamental level the 
program should be written to take account 
of the job that it is to do. A word-processor 
program should respect your appreciation 


of the language you w'rite in, it should not 
attempt to distort the way you view a 
document. 

All the packages in the review will search 
’through a text for a specified set of 
characters. This function allows you to 
find a word or phrase and replace it with 
another. However, most of the packages 
will find the set of characters inside a word 
and carry out the exchange with bizarre 
consequences. If you want to change 
“format” to “layout” and this problem 
occurs, you will find yourself with 
“mlayoution”, which is not very inform- 
ative. Most of the packages allow you to 
avoid this problem in one way or another 
but the default operation of the program, 
the way if operates if you leave it alone, 
shou Id correspond with t he way you look at 
words — as a whole, not as a set of strings 
of characters. 

Easy writer Professional 

Easywriter Professional has been 
developed out of an earlier version which 
used the standard Apple 40-column 
display. The program is popular and 
should be fast in operation as it is written 
in Forth. Unfortunately, the instruction 
manual although superficially friendly 
omits large sections of important informa- 
tion. For example, there is no description 
of the error messages that the system may 
generate and how to correct the fault. 

The hard carriage -ret urns put into the 


Table 1. 


Name of 
program 

Supplier 

Telephone 

Price 

H) 

Applewriter 11 

Apple Computers 

— 

85 

Easywriter Professional 

— 

— 

140 

Executive Secretary 

Keen Computers 

0602 412777 

235 

Format 80 

Personal Computers 

01-377 1200 

300 

Letter Perfect 

Pete & Pam 

01-769 1022 

100 

Supertext IE 

Village Com. Serv. 

01-743 9000 

85 

WordStar 

Pete & Pam 

01-769 1022 

145 

Zardax 

Rocon Ltd. 

0235 242306 

170 


Max.file 
size in 

RAM (2) 

Cursor 

Manual 

Help 

Phone 

(7) 

P/E 

(8) 

80-col 

boards 

30,460 chars. 

* 

* * * 

yes 

no 

no 

1 7 

12,287 chars. 

ft * 

* 

yes 

no 

no 

1 345 

3,100 words 

* ft 

**** 

no 

yes 

no 

1 35 

900 words 

* * 

* ft * * 

no 

yes 

no 

1 23 

42,239 chars. 


ft ft ft. 

no 

yes 

no 

1356 

14,904 chars. 

** 

ft * * 

no 

no 

no 

3 

Irrelevant 

* * ft- + 

ft * ft ft ft 

yes 

no 

yes 

135 

31. 5K chars. 

* ft 

ft ft ft ft 

no 

no 

no 

1 3456 


80 column boards key: M + R SupYTerm, 1: Omnfyjsion, 2; Videx Videoterm, 3; DoublevisEon, 4; Smart Term, 5; Vision 80, 6; U Term, 7. 
The list and the codes are not necessarily definitive. Check with your dealer before buying. 

For notes see panel on the right. 
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- in fact this can be done automatically. 

You arc obliged to protect yourself 
igainst power failures, coffee spills and 
)ther natural disasters, but the software 
mist protect you against erasing text by 
iccident. For example, it could ask: “Are 
/ou sure?” and wait for confirmation. It 
tmst also be pretty much crash-proof. 

Before you buy a package, try saving to 
iisc with the drive door open, try printing 
-vithout the printer turned on, and other 
hings which people do by accident all the 
ime. If the machine dumps your text — and 
perhaps the program too — into the void 
vhere it is lost forever, then don’t buy it. 

There is also this myth that, say, a 
Centronics port on a micro will always 
onnect with a Centronics port on a printer, 
md that if they do, a word that goes in at one 
:nd of the cable will result in the same word 
>n the paper. Sometimes it does, and 
iometimes it doesn’t. 

Touch-typing 

Ten fingers are better than two when 
it comes to word processing. The 
“hunt and peck” approach to typing 
is very slow and inefficient when 
compared to touch-typing. Speeds 
of 30 to 40 words per minute are 
quite easy to achieve and 
experienced typists can work from 
two to three times as fast. 

While a typewriter will never teach 
you to type, a micro or CP/M word 
processor can. All you need is a 
touch-typing program and the will to 
learn. Programs are available to run 
under CP/M and there are several 
others for small micros including the 
Atari and Dragon. 

Usually they work by providing 
drill for you to practise, starting with 
aaaa or something equally simple, 
and ending with whole paragraphs 
of text. The micro logs your errors 
and times you, so that after each 
drill you can be given a rating for 
accuracy and your typing speed in 
words per minute — something you 
cannot get in a typing class using 
ordinary typewriters. It allows a 
precise degree of feedback which 
makes for rapid progress in learning. 

Versions written for particular 
machines can display the keyboard 
layout on screen; the Atari touch- 
typing course does this very well in 
colour graphics. CP/M versions may 
not have a screen display, and the 
one in The Typing Master is 
“admittedly poor” because of the 
impossibility of providing one fora 
wide range of different display 
terminals. Caxton Software’s 
Touch'n’Go does not display the 
keyboard layout at ail. 

Another important point is the 
way errors are checked. The Atari 
program demands that you type 
exactly what you are shown on- the 
screen, letter for letter and space for 


Sod’s law proves that either one of the 
plugs has to be totally rewired, or the printer 
reconfigure, or both, and then only the 
software needs rewriting . . . 

The same myth underlies the idea that all, 
or at least most, CP/M programs will run on 
most CP/M machines. This conveniently 
forgets the half hour it can take to configure 
the thing to the terminal you are actually 
using. And so on. The way to avoid such 
problems is to buy all the items from one 
shop. Let the dealer worry about connecting 
them up. 

The final choice of package will depend 
partly on the kind of WP you do, and 
therefore what facilities you need. A 
manager, for example, usually needs the 
simplest possible system or perhaps one that 
checks spelling and does maths too. A 
secretary, by contrast, will often need merge 
facilities and elaborate formatting 
commands. 


space, ft evaluates the result by 
making a direct string comparison. 
You have to be careful that an error 
at the beginning of a line is not 
continued so that your later correct 
typing is marked as wrong. 

The Typing Master offers a choice 
of either position-dependent or 
universal error checking at the 
higher levels. The universal checking 
takes more account of what you 
actually typed correctly, but it can 
be deceived by anagrams and 
transpositions. It does not 
distinguish between hewn and 
when. Touch’n’Go uses a very 
sophisticated errorchecking routine 
which compromises between the 
two choices. 

In the end It is best to aim for 
complete accuracy. As the author of 
The Typing Master points out, 
accuracy comes first and speed 
comes later. 

All three programs will take you to 
30 to 40 words per minute in some 30 


A journalist will want a system with a 
large prim buffer that will hold all of a 
5,000-word article. A book author will 
generally prefer a paged system, so as to be 
able to call up page 37 while working on page 
240, without scroiing through masses of 
text. 

The accountant will want at least the 
decimal tab facility, and probably a WP 
package that will integrate with a 
spreadsheet program. The home user will 
probably want a cheap package with a good 
teaching manual, as a substitute for proper 
training and dealer support. 

There are hundreds, if not yet thousands, 
of WP programs to choose from, and most 
well-established micros will run at least half 
a dozen. With so many to choose from it is 
impossible to survey them all, but the 
remaining articles in this section will provide 
the information you need to choose 
something that should suit you. 


half-hour sessions. They can also be 
used for revision practice. The Atari 
has a neat random-sentence 
generation function. Most of the 
sentences it produces are quite 
ridiculous as English, but for typing 
practice this is no great drawback. 

Both Touch’n’Go and The Typing 
Master keep good records of your 
performance on each test so they 
could be used for serious classroom 
teaching. The Atari is only for home 
or personal use, but there is a 
separate version of The Typing 
Master for business and classroom 
work, called the Configurable 
Business Version. 

Atari International (U.K.) Ltd, 185-195 
Ealing Road, Wembley, Middlesex HA0 
4GU. Telephone: 01-900 0511 
The Typing Master, Anthony Ashpitel, 56 
London Road, Harleston, Norfolk IP2Q 
9BZ, Telephone: (0379) 852807 
Touch’rfGo, Caxton Software, 10-14 
Bedford Street, London WC2E 9HE. 
Telephone: 01-379 6502 Q 
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(continued from previous page) 

disc is valuable because storage and retrieval 

is so much faster than with floppies; the 

amount of storage space is much greater 

too- 

Screen displays vary a great deal, and can 
greatly affect the usability of a system. The 
screen should give a sharp image and have an 
anti-glare finish. Both brightness and 
contrast should be adjustable. Most 
importantly, the screen should be placed 
somewhere where it does not reflect a 
window, but where both the keyboard and 
workspace are well lit. It is the neglect of 
these points rather than the hardware itself, 
that leads to problems with WP 
installations. 

The number of characters displayed also 
depends on several factors, but some set-ups 
offer the choice of either half-page or full- 
page screens. A half page is usual — 80 
characters by 20 to 25 lines. A full-page 
display usually means a vertical screen 
showing 80 characters by 60 lines, which is 
what will be printed on a full sheet of paper. 
Some screens are switchable and can be 
rotated to allow both choices. 

Some systems carry the imitation of a 
sheet of paper to absurd lengths* printing 
black letters on a white screen display. This 
can be very fatiguing, though no doubt some 
operators will like it. In some countries, 
legislation enforces the use of particular 
colours for screen backgrounds. 

The 80-character width is now estab- 
lished. It originates partly from the 
80-column width of the punched cards used 
by early word processors, but 80 characters 
is, as it happens, a good width for printing 
on A4 paper. 

The choice of printer is particularly 
important , and will be dealt with in a special 
feature in a future issue. Briefly, the 
traditional choice is between an expensive 
and slow daisy wheel printer and a cheap, 
fast dot-matrix model. A daisy- wheel 
printer gives top-quality printing, often 
better than an electric typewriter. A dot- 
matrix printer normally gives a low-quality 
image, the letters being made up of a number 
of dots. 

The dot-matrix printer, however, has the 
further advantage of being able to handle 
graphics, and can easily offer a wide range 
of type styles within a single text. 
Condensed, extended, emphasised letters 
and italics are all possible. 

At the moment two significant devel- 
opments are taking place; the image quality 
provided by dot-matrix printers is 
improving, and some now approach 
daisywheel quality; and the price of 
daisywheel printers is coming down. 
Daisywheels are still the choice for letter- 
quality results, and dot-matrix printers for 
everyday use, but for businesses this often 
means buying both. The future devel- 
opment of low-cost ink-jet or laser printers 
— or even something as yet unheard of — 
may solve this problem, but it hasn't yet. 

Communications is another area where 
future developments are likely to prove 


extremely important, though not many 
manufacturers have yet got the show on the 
road. It is not just a matter of networking so 
that a group of WP work stations can share 
hard discs and printers: networking is likely 
to prove important in encouraging the 
growth of electronic mail. 

So far only the Torch micro has British 
Telecom approval for direct connection to 
the public telephone system, and many 
micros still lack Modems and terminal 
facilities. Yet if both sender and recipient 
have microcomputers, it is silly to print a text 
out on paper, put it it in the post — at great 
expense — and wait one or more days for it 
to be delivered when it could be shot down 
the phone line in a few minutes. 

Communications could also be very 
important for authors and publishers who 
are preparing texts for typesetting. At the 
moment a magazine article might be typed 
three or more times: by the author, by the 
publisher, and again by the typesetter. This 
is not only cumbersome, it is expensive and 
introduces many unnecessary errors. 

Some printers are already adopting 
microcomputers for use for text entry, as 
being much cheaper than dedicated 
typesetting machines. Some typesetters — 
Verbatim Graphics in London and 
Worsmitbs in Bath, for example — already 
accept WP copy down the phone. With a 
facsimile machine, a proof of your typeset 
text could be sent back to you within 
minutes. Typesetting costs can be cut by 50 
percent or more. 


In the long term, so many small 1 
companies, individual authors and home 
users will run WP on their own account that 
the problem will disappear. The unions and 
companies that do not automate will go 
bust, leaving the field open for WP. 

A word processor should ideally be easy 
to use. Most of them are easy to use for 
entering and priming text, but some of the 
less often used commands can be harder to 
learn. Ideally, therefore, the documentation 
should have four distinct parts: 

A key by key guide to getting started, so you 
can start using the program straight away. 
A thorough guide to all the facilities — the 
manual proper 

An alphabetical reference guide to the 
commands used 

A single-pagecrtb sheet for use as a memory 
jogger 

Very few packages have good docu- 
mentation. The Atari word processor is an 
exception, and it is worth looking at if only 
to see how these things can be done. The 
package also includes two master discs, a 
six-chapter tutorial, a data disc, and a 
teaching tape, plus much else. Altogether it 
weighs 5.251b. A self-t caching disc and/or 
built-in help routines can also help with 
learning how r to use WP properly. 

The two worst problems that can occur 
with WPare the loss of text, and difficulty in 
interfacing printers. Loss of text can be a 
disaster, and WP software must be designed 
to protect against it. You can help to protect 
yourself, of course, by taking frequent 
back-up copies of texts as you work on them 


Cassette, disc or ROM 

A WP program might come on a 
cassette, on a floppy disc, or in a 
read-only memory or ROM. A 
cassette-based program is OK for a 
home user, but not for serious use or 
for business. The problem is not that 
it takes longer to load such a 
program, but that it takes a long 
time to save and recall texts. 

As tape is a serial medium, it can 
be difficult to find the beginning of a 
particular text for loading — just as 
it can be hard to find the start of a 
particular song on an audio 
cassette. Cassette-based WP 
programs have the single advantage 
of being cheap. Many home micros 
do not have discs available, and in 
these cases you general ly have to 
make the best of a bad job. 

Disc-based WP is the most 
common, and provides fast saving 
and recall of texts. A disc system 
can only make filing easier by 
providing a list of ail the files — or 
texts — on your work discs. The 
best WP packages provide their own 
disc-directory routines, and allow 
file names of, say, 35 characters 
rather than eight. The chance to use 
meaningful file names makes 
finding the texts you need much 
easier. 


A good WP disc system will also 
record, perhaps, the author’s initials, 
the date a file was created, and 
when it was revised or last printed. 

In some cases it even records how 
long it was worked on and how many 
keystrokes were used. Such 
information can be invaluable. With 
disc-based WP packags it is best to 
have a back-up copy of the program, 
plus back-ups of all work discs 
stored in a different place from the- 
work discs themselves. 

A ROM-based WP program loads 
fastest of all, and is therefore the 
most convenient to use, but texts 
will normally be stored on disc as 
before, ROM packs are normally very 
reliable, but have the disadvantage 
of being more expensive than discs. 
As an example, the ROM version of 
Letter Perfect for the Atari costs 
almost 50 percent more than the 
disc version. ROM -based WP 
programs are also available for the 
Vic-20, Exidy Sorcerer and BBC 
Micro, among others. A ROM is 
generally seen as a substitute fora 
cassette system for the home user, 
but may also be the choice for 
dedicated word processors for use 
by people who are not computer 
experts. 
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companies are still a rip-off, but many are 
now a good buy if the machine is to be used 
mostly for word processing. The dedicated 
keyboard is a big advantage, and most are of 
far better ergonomic design than general- 
purpose micro keyboards. On the other 
hand, dedicated keyboards can be supplied 
for some micros — Haywood does one for 



WordStar, for example — and many new 
micros are a huge advance on old stalwarts 
like the Apple II. 

In the near future it seems most likely that 
the two technologies will converge. The only 
difference between dedicated word 
processors and micros will then be the way 
they are sold. Companies selling word 
processors should also sell support and 
operator training, and at the moment 
companies specialising in WP seem to do 
this better than micro dealers. 

When selecting a system the old advice is 
still the best advice: choose the software 
first, then choose the hardware to suit. Even 
so there are some areas to watch when it 
comes to hardware. The three main 
considerations are keyboard, discs and 
screen. 

Discs are used to store text with most 
systems, both dedicated and general- 
purpose micros. Cassettes are too slow, and 
it is too difficult to find texts on them. The 
main points to watch with discs are the total 
storage capacity, and the speed of input and 
output. Some dedicated word processors 
have only limited storage per disc, so check 
this as well. If the money is available, a hard 
(continued on next page) 


fi continued from page 93) 
faster than the printer can print it, so you 
:annot continue working while a long 
document is being printed out. The best WP 
packages have concurrent printing, which 
allows you to start a new text while the last 
one is printed. Some packages will also 
allow a print queue of, say, three or four 
documents, which await printing in their 
turn. One way round the problem is to fit the 
printer with a large buffer to hold the text, 
and thus free the micro for further use. 

Word processing can be done either with a 
dedicated word processor or using a WP 
program on a general-purpose computer. A 
year or so ago the dedicated machines were 
the most user friendly and had the most 
facilities, but were more limited than micros 
and cost around twice as much. But now 
most dedicated word processors can also 
support CP/M — or they soon will — which 
makes them more versatile, and the prices 
have come down a lot. 

Word-processing packages for micros 
have improved somewhat, and some are 
excellent — Omega Level B on the 
Compucorp and FortWord on the Fortune 
32:16 are examples. 

Some dedicated word processors from big 

Usual WP functions 

• Automatic word wrap. You should be able to enter text 
without watching the line length. Words that are too 
long should automatically be taken over to the next line. 
Some packages offer a soft-hyphen feature, where long 
words will, if necessary, be hyphenated and split over 
two lines when printed. Hard hyphens are those which 
are actually typed in and are fixed. 

• Tab settings. As on a typewriter, a WP package should 
allow tabs to be set within the text, not just margins on 
printing out. This is invaluable for tables. A decimal tab 
function is useful: it automatically aligns decimal 
points in tables of figures, so £10.96 can be accurately 
positioned underneath £1,096.24, etc. 

• Margin settings. Left and right margins should be 
variable within the document. For some texts it is useful 
to be able to have right justification, so all the lines line 
up on the right as well as on the left, as in the printed 
columns in the main part of this article. 

• Automatic centring: useful for headings. 

• Block move. Sometimes you may need to move a whole 
block of text, such as one or more paragraphs or a 
whole page. Pointers are used to mark the beginning 
and end of the block. Useful functions include Move 
Block, Copy Block, Print Block, Save/Load a block to or 
from disc. 

• Search and Replace automatically finds one character, 
word or text and replaces it with another. For example, 
this article uses WP to stand for “word processing”. 
Using Search and Replace it would have been possible 
to change all cases of this abbreviation to the full 
phrase. The operator can use very simple entries to save 
typing out repetitive phrases, saving much time and 
efforts. Search and Replace can be global, as in this 
example, or for single occurences, under operator 
control. A useful extra feature is the choice of Exact 
Search and Hazy Search. An Exact Search for “the” 
would not find “The”, but a Hazy Search would. Hazy 
Replace will preserve the original capitalisation. This is 
useful for changing between U.K. and U.S. spellings and 
similar tasks, if you don’t have a spelling-checking 
program. 


• Spelling checker. A spelling checker scans the text 
and stops at or lists all the spellings it does not 
recognise. That is to say, words that are not in its 
dictionary. Some of these will be spelt wrongly, and can 
be corrected. Others will be obscure words. A useful 
feature of some spelling checkers allows you to add 
these words to the dictionary, to customise the 
dictionary to your own special interests. The spelling 
check is usually run as a separate routine after the text 
has been completed. Often it is not part of the WP 
program itself, but an add-on extra. 

• Forms entry allows you to set up a form on the screen 
to match a preprinted or pre-established form set-up. 
The cursor is moved automatically from one entry point 
to the next. Sometimes this is used with a Typewriter 
mode, where anything typed on the WP keyboard is 
automatically output straight to the printer; however, 
this deprives you of the chance to corrrect errors before 
printing the form. 

• Mail Merge may be a built-in or extra program which 
takes names and addresses or other information from a 
separate file and inserts it in a form letter or invoice. It is 
most useful if the package also allows searching and 
sorting. A merge facility might also be used to produce 
letters assembled from standard paragraphs — a useful 
facility for solicitors, etc. 

• Macros. A macro is a routine which can be set up by 
the operator and called separately, or else assigned to a 
function key, if available. It allows multiple keystrokes 
to be reduced to a single keystroke and is useful for 
adding, say, a series of signature lines to a document, 
or setting up chapter headings, etc. 

• Maths. A calculator function allows you to do maths 
within the WP program, instead of having to do it 
beforehand or separately. 

• Disc utilities. With a disc-based WP program it is 
useful to have access to disc utilities from inside the 
WP program. It saves the horror of having a long text in 
memory and no formatted disc to save it on. Some 
packages will allow other programs to be run from 
inside the WP program. 
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Keyboards 

In one way, the keyboard is the most 
important part of a WP system, as it 
is — literally — the user’s main 
point of contact with the system. 

Yet as long as a keyboard reaches a 
certain mechanical and ergonomic 
standard, the precise details do not 
seem to matter very much. In time, 
users can become accustomed to 
almost anything. 

The mechanical and ergonomic 
standards include key spacing and 
the amount of travel of the key. The 
keys should feel positive in use, and 
must not "bounce” to produce 
double letters when single ones are 
required. 

Good modern keyboards tend to 
be very low and relatively flat, rather 
than steep like office typewriters. 

The keys should give an audible — if 
electronic — click when pressed 
home, and this click should have a 
volume adjustment. Each key should 
give auto-repeat if it is held down for 
more than half a second. This 
facility is sometimes user- 
programmable — as on the Acclaim 
microcomputer, for example. 

Most keyboards nowadays 
conform more or less to the de facto 
standard of the IBM Selectric 
typewriter. At least, they conform in 
the positioning of the alphanumeric 
keys in a QWERTY arrangement. 

Unfortunately there is a tendency 
for designers to put punctuation 
marks and other incidentals in 
different places. The quotation 
mark, for example, may appear as 
Shift-2, or on the middle row of 
letters next to the Return key. 

Neither is really wrong, though the 
Shift-2 position is now considered 
somewhat old-fashioned. 

One of the problems is that a 
computer normally requires more 
characters than a typewriter. Where 
a typewriter may have 88 characters 
on as few as 52 keys, a computer 
may have 128 characters on from 57 
to 90 keys. There is the temptation 
to squeeze extra keys into the 
QWERTY layout, though this is 
wrong and should be resisted. IBM, 
DEC, Sony and other companies 
have made the mistake of inserting 
extra keys into the standard layout 
next to the right or left Shift keys. 

Another bad error is to move the 
Backspace key to an odd position, 
and a worse one is to reduce the size 
of the Return key, or insert an extra 
key next to it. Anyone familiar with a 
standard keyboard — which means 
most WP operators — will 
continually make annoying mistakes 
when using such keyboards. 

The most important extra keys on 
the computer keyboard are the four 


cursor-control keys. Using two keys, 
as on the Apple II and Vic-20 micros, 
is much less convenient. 

Even designers who find room for 
four keys often fail to get them in the 
best order, in the shape of a cross. 
The Epson QX-10, Fortune 32:16 and 
Adler Alphatronic P-3 and P-4 are 
among the micros with keyboards 
where the cursor controls have been 
sited correctly. 

Function keys and numeric 
keypads are now common additions 
to the standard keyboard Both of 
these groups of keys should be 
placed well away fromthe standard 
QWERTY arrangement, Numeric 
keypads on computers normally 
have 9 in the top right-hand corner, 
while telephone keypads have 1 in 
the top left. The difference does not 
seem to confuse. 

Alternative keyboards 

The QWERTY keyboard has been 
around since the last century, at 
which time there were many 
alternative layouts. Since then, 
numerous new keyboards have been 
designed, all claimi ng superiority to 
QWERTY. 

An early example was the Ideal 
keyboard, launched in the 1890s. It 
was based on the idea that more than 
70 percent of English words are made 
up of the letters D,H,l,A,T,E,N,S,0 
and R, so putting these keys in a line 
should make typing easier. 

The most interesting alternative 
was suggested by August Dvorak in 
1943. His idea was to place the five 
vowels under the left hand and the 
five most common consonants — 
D,H,T,N, and S and — under the right 
hand. As before, the idea he failed to 
catch on. The QWERTY keyboard 
was already too entrenched. 

A more recent suggestion has 
come from Lillian Malt and Stephen 
Hobday in Farnborough, who read in 


an article in Ergonomics in November 
1974 about the physical stresses 
caused by the conventional 
keyboard. They studied the way the 
hands and fingers worked when 
typing, and researched the most 
comfortable positions. They 
analysed 1,000,000 words of text to 
find the most common letters, and 
placed them so that 90 percent of the 
100 most-used words can be typed 
with the fingers on the 'home’ : line 

The result of all this research is a 
radically different keyboard, which 
users are said to find very 
comfortable. But the same old 
problem remains: people who have 
learned on the QWERTY keyboard do 
not see why they should learn to type 
all over again. 

To counter this objection, the 
Maltron keyboard is ROM-switchable 
between QWERTY and the new 
layout, so QWERTY users can still 
benefit from the improved 
ergononmics. Hobday argues that 
learning a new keyboard is like 
learning a new language. Users who 
know both can happily switch 
between them without confusion. 

Soft keyboards 

Some modern keyboards are now 
often fully programmable so that 
any character can be assigned to 
any key. This is the case with the 
Vlctor9000/Sirius 1 and Epson 
QX-10, for example. It is also a 
simple matter to exchange one set 
of keycaps or labels for another. 
Thus the way is now open for people 
to choose their own keyboard 
layout, and even to switch between 
different layouts. 

it seems likely that only a few 
people will take advantage of these 
facilities. Most will continue with the 
QWERTY layout, and complain 
bitterly when computer keyboards 
vary from this, even if only slightly. 


The Maltron keyboard is ROM-switchable between QWERTY and the new layout. 
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Word processings^ 

Getting it right 
with WP 

Word processing is one of the most obvious applications of the micro, and one of the 
easiest to implement. In this introduction to our special 19-page section, 

Jack Schofield looks at the possibilities and the pitfalls. 



Modern business micros can be used to run effective word^processmg software. 


IN THE RUBAIYAT OF OMAR KHAYYAM, 
Fitzgerald wrote 

The Moving Finger writes; and t having 
writ, 

Moves on: nor all thy Piety nor Wit 
Shall lure it hack to cancel half a Line , 
Nor ail thy Tears wash out a Word of it. 
Obviously he wasn T using a word processor , 
Theessence of word processing — WP for 
short — can be summed up in three words: 
store, edit, format. When using a typewriter 
there is a direct connection between action 
and result: you press a key, and a letter 
appears directly on the paper. Though this is 
very useful — few businesses still use quill 
pens — it has its limitations. 

You have to press the right keys in the 
l ight order, and the paper has to be in the 
right place. Further, if you want two copies 
of your typing, possibly to send to different 
people, you normally have to press all the 
keys again. This is slow, wasteful and 
boring. 

Common typing mistakes include mis- 
spelling w r ords, missing out words or even 
whole paragaphs, and getting the spacing 
wrong, making a report is less readable than 
it should be, while areas of the paper are 
unused. Although some of these mistakes 
can be corrected, the corrections slow down 
the job, and corrections nearly always show. 
The end result tends to look unprofessional, 
so in business things often have to be 
retyped. WF helps to solve all these 
problems. 

With WP the keystroke does not produce 
an impression on paper directly. The 
keystroked stored in a memory instead. The 
typist does not have to worry about errors, 
as they can be corrected later. After a first 
draft has been completed, the text can be 
edited, missing words inserted, and pieces of 
text swapped about. With all these 
corrections the alteration is invisible: the 
finished text looks exactly as though the 
mistake had never been made in the first 
place. Finally the text can be formatted, so 
you can check the spacing and arrangement 
before it is printed out on paper. 

Further, once a text is stored it can be used 
time and lime again. If you want to send 
more or less the same letter to several 
different people, the same text can be used, 


with different names and addresses added 
later. The recipients should not be able to tell 
that their letter is not a unique original. 
Perhaps the worst examples of personalised 
form letters — usually selling goods by mail 
order — are now obvious to everyone, but 
the technique is still very useful for 
correspondence and invoicing. 

The simplest word processors and 
memory typewriters allow the storing, 
editing and reprinting of text. A dedicated 
word processor or WP package on a 
micocomputer may offer much more. The 
panel on page 95 shows some typical 
features, though not every set-up will offer 
all of them. 

There are some things it is possible to 
display on the screen , but n otto print . Ot her 
things can be printed, but not displayed. 
This depends on the WP package being 
used, on the micro which is running it and 
the printer fitted, so it is not possible to 
generalise. The uncertainty of not knowing 
what will happen when is the best argument 
for buying the micro, the package and the 
printer from a single source. If you need a 
particular facility, write this into the 
contract. 

These facilities include superscripts and 
subscripts, overstriking of letter, under- 


lining, bold or emphasised text, italics, 
graphics characters and diagrams. 
Proportional spacing is essential for proper 
justified text; many printers can provide it, 
though few micros can display it properly. 

Then there is paging, which involves 
headers, footers and page numbering. Some 
WP packages are word orientated, and treat 
the text as one long string of words. Others 
are page orientated. Whichever approach is 
applied, it is useful to be able to set the page 
length — that is, the number of lines on each 
sheet of paper — and have headings and/or 
page numbers inserted at the top of each 
page, and footnotes added to the bottom of 
the correct page. 

Page length can be adjusted auto- 
matically to allow for footnote length. With 
page-orientated packages, adding a 
paragraph near the beginning of the text can 
be tedious if later paragraphs then have to be 
carried over on to the next dozen pages. On 
the other hand, with page systems what you 
see on the screen often more closely 
resembles what is printed on the paper. 

Multiple priming is useful if you need 
several copies of a text. 

Finally there is concurrent printing, A 
micro can send text to the printer much 
(continued on nexr page) 
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TRS 80-GENIE SOFTWARE 




. a new, simple to use, 
moderately priced word processor 


AJEDIT was introduced as a new word processor some months ago, having been written with ease of use as a 
prime design requirement. Since then it has achieved market success, so much so that it has gone through two 
additions, together with the introduction of a Manual specifically aimed at the first user. The documentation now 
totals about 60 A4 pages. 

Arrangements have now been made with Logical Systems, Inc. of the United States, the authors of the LDOS 
disk operating system, for the inclusion in AJEDIT of a stripped-down version of this disk operating system, called 
smat-LDOS. This gives to AJEDIT a number of major benefits. For instance it now incorporates “type ahead 11 , 
This means that if you are typing into the word processor whilst the machine is looking at something else, input is 
stored and then accepted by the program at its own convenience , One of the major advantages of this, of course, is 
that it is now pretty well impossible to outstrip AJ EDIT in speed , particularly at the most critical end of I ine time, 
when the program is very busy tidying up. A further improvement given by the marriage between AJEDIT and 
smai-LDOS is the key repeat function, if the user's finger is kept on a key for longer than a certain time, then that 
key will repeat on the screen or, if it is a control key, its function will repeat. Both the delay time before the repeat 
starts, and the rate of repetition is adjustable. Yet another improvement is the addition of a screen print facility so 
that at any time the operator may (for instance) print out his source file from the screen, complete with all control 
characters. 

To some users these additional functions and others, such as double density support, will not be of the 
greatest importance and as the smal-LDOS version of AJEDIT is higher fn cost, we will be continuing the previous 
version. 

Both versions of AJEDIT contain close to 100 commands, covering most word processor requirements, 
including two sets of dedicated printer commands for the Epson MX series and Centronics 737 machines. Three 
principle advantages of AJEDIT over some other word processors are the ability to access DOS commands from 
within AJEDIT, the facility to mail merge {whereby a names, addresses and salutations file can be married up to a 
standard letter), and most important of ait, the fact that AJEDIT commands are so constructed that they are easily 
remembered by intermittent users, 

AJEDIT needs 48K and one disk minimum, and is presently suitable for the TRS-80 Models 1 and Ml together 
with the Video Genie Models I and II, 


Standard AJEDIT 
smal-LDOS AJEDIT 


£49.95 

£79.95 


Both prices inclusive of V.A,T, and P, & P, 




■ 



TEL: [0424] 220391/223636 


TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus El postage. 


1 BUCKHURST ROAD, TOWN HALL SQUARE, B EXHILL-ON -SEA, EAST SUSSEX. 


MOUMERX LTD 


TELEX 86736 SOTEX G 
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DIRTY MAINS t 

a computers’ worst enemy 

REGUVOLT-a computers’ best friend ! 


A dirty mains supply can often jeopardise the performance of 
your computer, causing data loss, system crashes and sometimes, 
damage to both hardware and software, 

Raw power, direct from the mains, is prone to transients or voltage 
spikes \ which are usually caused by the variation and switching of 
electrical loads in the vicinity or your computer (e.g. photocopiers, 
lifts, domestic appliances etc ). 

These spikes play havoc with the mains, and then your computer 
suffers! 

A Reguvolt Mains Conditioner will solve the problem, by providing 


complete electrical isolation between the mains and your 
computer system. Transients are suppressed, and a clean and 
stable voltage supply is maintained. 

Where total mains security is concerned, a Reguvolt really is 
your computers* best friend! 

Please send for further 
details today, 

S in g I e a nd 3-phase mode is 
available, from 
t30v A to 
60k V A 



Cetronic Components Ltd. 

Hoddesdon Road, Stanstead Abbotts, 
Ware. Herts SGI 2 8EJ, England. 

Tel: Ware (0920) 871077 Telex: 817293 
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CHECK THESE FEATURES: 
POWERFUL 

• 20 databases per system 

• 32,760 records per database 

• 1 00 fields per record 

• 10 key field per record 

• 1 9 data types with unique 
dictionary fields for data 
compression. 

• 5 field entry conditions 

• 4 field linkage conditions 

• Search on any field up to 40 at 
a time, 

• Sort on any field up to 5 at 
a time. 

Break points on 3 

• Calculations & totalling 

• Mailshot processing 


THE NEW STANDARD 

DATA BASE MANAGEMENT SYSTEMS 

FOR CP/M™ AND 16 BIT 


VERSATILE 

User defined Menus 

User defined screen & report layouts 

3 levels of password 

Add new fields at any time 

Change key field easily 

Split, merge or re-organise database 


SIMPLE TO USE 

• No programming needed 

• All operations in plain English 

• Checks data on entry 

• Simple menu structure 

DEALER/OEM ENQUIRIES INVITED 


SEND FOR OUR FREE BROCHURE WITH 
FULL SPECIFICATION 


RESCUE 

£295 + VAT 

DEMO 

£35+ VAT 

MANUAL only 

C20 each 

ACCESS/BARCLAY CARD 


p&p/per item 


€2 UK 


£5 Overseas [NO V.A.T.) 



01 

1 

MICROCOMPUTER 
BUSINESS 
SYSTEMS LTD, 

5 CHARTERHOUSE 
GOSWELL ROAD 

SLOGS 

LONDON EC1M 7AN 


Telex SB17S9 

01-253 3998 

TEMTEX 
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make something, it s 
really somethin g. 






Word r processor^^ l W °°C 
r essor within 4 

on' tr!l depth thre e C 

sec're^ OUrX ‘ 




Maximum Word Processing. Minimum cost. 


Meet the Haywood 9000 
COMPOSITE Microcomputer. 
Unbeatable and real value-for-money. 

It's CP/M* based, which means the 
very highest Word Processing 
standards and a capability for more 
than 1000 other established business 
programs. 

Your choice of four different models 
- Twin floppy disks, 5Mb, 15Mb or 
20Mb Winchester hard disks - so that 


it can grow with you. 

We've given it a non-reflective 
screen and you have a choice of either 
green or amber characters, setting new 
standards in clarity. 

Our professional keyboard has the 
look and touch of a normal office 
typewriter so, whoever operates it will 
feel instantly 'at home'. 

All this plus many other advanced 
features, in a machine designed and 


built in Britain to standards still envied 
by the rest of the world. 

The COMPOSITE for an unbeatably 
low price. From 


£1795 exc. VAT 

We'll be very pleased to send you 
the full details. They're really 
something. 


"Copyright Digital Research 


HAYWOOD 

Makers of British Microcomputers, 

Haywood Electronic Associates Ltd. 

Electron House, Leeway Close, Hatch End, 
Middlesex, HA5 4SE. 

Telephone: 01-428 01 1 1 Telex: 896819 Keyhay G 


• Circle No. 151 




And there's nothing like it in the world. 

For the first time a range of microcomputers has been 
bom from a new concept we call "Future Evolution.” 

Future Evolution 

A unique Local Area Network facility has been built into 
our new range of advanced 
16 and 32 bit micros. 

It means you can grow 
from a single powerful stand 
alone micro to a large multi- 
user network simply by 
plugging in as many Future 
Computers and terminals 
as you need. 

Eight Models 

And there are many to choose from 
Low cost terminals, intelligent work- 
stations, stand alone micros and 
powerful 300 Mbyte network pro- 
cessors - probably a wider choice 
of planned options than has ever 
before been available. 

Designed for People 

They don't just look beautiful. 

The three-box format 
is a treat to use, too. The 
sculptured keyboard gives 
fast, error-free data entry. 

The special low-profile 
processor can be slung from 
the side of your desk. And 
the VDU tilts and swivels at 
a touch. 



lyourl 

Future 


Works Harder and Faster 

We reckon the Future Computer range is 60% faster 
than any other 8088-based micro on the market. 

And with probably more features supplied as standard. 
Like between 128K and 1 Mbyte of memory, that's super 

fast 150ns RAM, with direct 
memory access and 
independent refresh control. 
IBM Think-alike 
We give you CP/M 86, 
Concurrent CP/M 86, or MP/M 
operating systems, or the 
option of MS-DOS. And that 
makes the Future Computer 
a perfect IBM Personal 
Computer "Th ink-al ike." 

Prices that’ll shock you 
This could be the lowestpriced 
micro range on the market 
today. The FX 20 stand alone 128K 
micro retails at £1 800. With other 
models starting at £1 500 - or less 
for volume. 

And it’s British 

Designed and built in the UK, the 
Future Computer range 
incorporates the best in 
computer technology 
including continuous 
"CheckGuard" diagnostics. 

Get the full facts about 
the Future - phone or write 
today. 



FIITMtE 


MMMIITEKS 


Main’s Future in Microcomputing. 


Future Computers Ltd., PO Box 306, Purley, Surrey 
Telephone: 01-6894341 Telex: 947788 CQNTRI. 
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The Big Screen Micro 
from KCB 

at under £1800 
is the best buy around! 




Vidccom Apollo 

15 inch green screen, Full tilting and swivelling VDU, Detachable 
keyboard, Optional 132 column screen, 25 function keys dedicated to 
Wordstar. Two models: 750K or 1.5MB disk drives, CP/Mbased. 



MICROS LIMITED 


word processing + accountancy + financial modelling + calculation 
record keeping + sales office management + accounts + payroll + graphics 
engineering + commu nications + languages + solicitors + CAD 

14 Windsor Road Slough SL1 2EJ Tel: Slough (0753) 38581/38319. Telex 23152 KMICRO 
and in Scotland: Micro Change Ltd. Teller House, 74/78 Miller Street, Glasgow Tel: 041 554 1462 
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To claim your rewards contact us at the 
address shown below. 


HAL Computers Limited 
invincible Roadfarnborough 
Hants. GU147QU 
Telephone (0252)517175 
Telesales (0252)517171 


3 MB HARDDISK 


6.2MB SCORPIOS 


450 FLOPPY DRIVE 


3000 HARD DISK 


8250 SCORPIOS 




KILLER 

The incredible Scorpio 6.2 Mbyte 
hard disk alternative from 
HAL Computers 
annihilates small 
capacity Winchesters. 


DISTINGUISHING 
CHARACTERISTICS 

Hard disk capacity and speed with 
the capability of interchangeable media. 

Scorpio 8 eliminates the worries of head ^ 

crashes, drive alignments, lost data or backup, with a 
new application of field proven floppy technology. 

Fully Apple II compatible - DOS 3.3, Pascal 1 . 1 and CP/M 
Uses all standard Apple DOS commands - appears to 
Apple as a massive 8 inch floppy. 

HOW SCORPIO 8 IS KILLING THE SMALL 
WINCHESTER 


CAPACITY (MB) 


0.15MB FLOPPY DRIVE 


BYTES PER £ 


Winchester capacities on floppy disks. 
Removeabie media — a cartridge pack 
of five 5.25 inch diskettes each of 1 .2 Mb 
capacity. 

High speed DMA data transfer. 

Cost effective and software compatible 
disk memory expansion. 

Removeable media means separate 
packs can be kept for different 
applications. 

All this for £750, complete with power 
supply, interface, cables and software. 
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EP4000 


EPROM EMULATOR 
PROGRAMMER 




0 E R4000 emulates/programs all NMOS EPROMs up to 4k X 8. 
•*2564/2764/Bipolar PROMs programmable with adaptors 

• 300ns access time in emulation mode 

• Editing facilities — data entry, match, display, shift, move, clear, 
define, block program, etc, 

• Input/Output as standard — RS232C (ASCII Hex and binary), 20mA, 
printer, cassette, parallel handshake and DMA 

• Video output for memory map display 

• Fully buffered cold Z3F socket 

• Price £545 + VAT + £12 delivery 

• Ex-stock delivery. Write or phone for more details 


2564*, 2764*, 2732A*, 2732, 2532, 2716, 2516, 2758, 2508 2716(3), 2708, 2704 


P8000 


THE PRODUCTION PROGRAMMER 
TO HANDLE ALL NMOS EPROMS 


A 


NEW 
PRODUCT, 


Checks, Programs, Compares up to 8 devices simultaneously 

Handles all NMOS EPROMs up to projected 128K designs with no 

personality modules of characterlsers — See list below 

Easy to use, menu driven operation for blankcheck, program, verify, 

illegal bit check, checksum, self- test 

Constant display of device type, mode and fault codings 

Individual socket LED indicators for EPROM status 

Comprehensive EPROM integrity checks — Illegal bit check, data and 

address shorts, constant power line monitoring 

Full safeguard protection on all sockets 

Automatic machine self test routine 

Powered down sockets 

Cost effective price — £695 + VAT 

Available from stock. Write or phone for more details 


2564, 2764, 68764, 68766, 68732-1, 68732-0, 2732A, 2732, 2532, 48016, 2716, 2516, 2758A, 
2758B, 2508, 2716(3), 2708, 2704 


SOFTY 2 2716 EMULATOR PROGRAMMER 


2716 Emulator/Programmer 

Can program 2532/2732 In two halves 

Multifunction touch keypad 

Editing facilities: Data entry/deflection, block shift, block store, match 

byte, displacement calculation 

High speed cassette interface and serial interface 

Direct output to T.V. 

Price £169 + VAT 


MODEL 14 EPROM ERASERS 


:3s. 


14 EPROM Capacity 

Fast reliable erase time 

Built-in 5-50 minute timer (UV141) 

Safety interlocked to prevent eye and skin damage 
Convenient slide tray loading of devices 
UV141 available ex-stock £78 + VAT 
UV140, similar to UV141, but without timer £61.50 


GP Industrial Electronics Ltd 

Unit E, Huxley Close, Newnham Ind. Estate, Plymouth PL7 4JN 
Tel: Plymouth (0752) 332961 Telex: 42513 SHARET 
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COBOL, FORTRAN, PASCAL & other complexities of the past 

. . . forget them! 

Design and write your own systems in ENGLISH with 

DYNATECH’S 
PROGRAM GENERATORS 

Professionals can increase their output tenfold and novices can learn how to write professional 

programs in minutes using Codewriter* or Techwriter* - now selling worldwide. f 

What are the benefits? f 

• Save time... up to 90% • Improves efficiency • Provides information, faster f ^ ^ 

• Any member of staff can operate them 
• User modifiable programs can be compiled for high speed operation 

Seminars are held in London and other major cities throughout the year. 

We have Program Generators available now for Apple II, III*, CP/M*, CBM Pet*, 4 


Sirius and Osborne* • with more to come. 

DYNATECH MICROSOFTWARE LTD 

Summerfield House, Vale, Guernsey, Channel Islands 
Telephone: 0481 45934 Telex: 4191130 

* R eg fete red T radem arks 
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Carry away 
the best personal 
business computer 
deal ever. 


The Osborne i package £1,375 


with 

base software free! 


The best buy in a personal business 
computer is now even better. 

With its new double density disk drives, 
the portable Osborne 1 has increased its 
data storage capacity. 

That means you can use your Osborne 1 
for all those jobs involving a large volume 
of data. 

And to get you stalled, we're including 
the best selling data base management 
program, Ashton Tate’s dBase II® (worth 
over £450 retail) entirely free. (* Offer open 
until 31st January 1983,) 

With dBase Hf you can put your Osborne 
to work on a whole range of the information 
handling jobs that previously took up so much 
of your valuable time. 

Everything from address lists and sales 
journals, to time billing and inventory control. 

And don't forget that at £1,375 (plus VAT) 
the Osborne 1 already includes SUPERCALC * 
for electronic spreadsheets, WORDSTAR* 


for word processing, CP/M* the control 
program that gives you access to the world's 
biggest library of software options, plus 
CBASIC* and M BASIC* for programming. 

That's software worth a total of over 
£1,250. No other computer company can 
offer you anything like tins value for money 
So see your local Osborne Authorised 
Dealer now and carry 7 away the greatest 
deal even 

| To the Osforme Computer Corporation (UK} i,id. h 3ft Taniwrs Drive. 1 
B lakelands North, MBton Koraes M K.1-S 5Ll, r Bucks. Tel: (0903) 615274. . 

Teles: 33^20, Please wndmo Ml detail 5 of the Osborne L 


j virtu: 


L taupanV 


N nun •: i • 


J 


The £1.375 HUHtwied reiail pn« (w ihv Osbuntc L It ripsgerod trafeiiwk nl thihnn* CunpitM CAtyiurHiat) hdudos « fdt Uwrinew ktytolfd. buili-mlk'l iitftoy. twobult-pi 4jhW ifeasty U l iwl trt Urfipntf RAM memory, KS-232 ami ™ 
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ACCRON. Multi-processor. Multi-user. 


The system for today, 
And tomorrow. 





1 

Up to 16 users 

/ 

I | 

S100 architecture 

\ / 

I \ 

CP/M* and 

CP/M-86* 

. 

\ J 




1 ' • i 

8/16 

bit User Processors 

J 

f \ 

Floppy and 
hard disks - 
2 to 90 Mbytes 

\ . 

\ 

Private and 
shared files 

/ 




( 

File / record locking 

\ / 

[ \ 

CDC cartridge 

disk sub-systems 

\ j 

f \ 

Three shared 
printers. Optional 
private printers 

1 J 





And tomorrow. 


Start with an ACCRON single-user floppy disk 
system. 

Add the ACCRON-MPS Service Processor 
and as many more User Processors as you need. 

Keep on adding users, to a maximum of 16. 

With ACCRON, planned expansion is as 
simple as that. 

No CPU throughput degradation as the 
system grows. No loss of investment, in 
equipment, software or staff training. 

Each User Processor is complete in itself, 
with Z80A, 64KB RAM and RS232 interface. 
Standard CP/M guarantees sensibly priced, 
readily available system and applications software. 

The System Processor, with its own 
dedicated Z80A and 64KB RAM, provides 
simultaneous access to shared data files. And 
access to shared resources like floppy or hard 


disks, magnetic tapes and spooled printers. 
Private or shared disk space. Interprocessor 
communications. Scheduling or batch submit 
facilities. 

Made in Britain by Newtons Laboratories. 
Fully supported. ACCRON is designed to take 
care of you now. And for years to come. 



Technology today, 
and tomorrow 


Need to know more? Mail this coupon today. 

r — — — i 

Please send me details of the ACCRON Multi- 
Processor System. 

Name 


Position.... 

Company.. 

Address... 


Tel. No.. 


LABORATORIES 


Mail to: Newtons Laboratories, 

Box 789, FREEPOST, London SW18 4BR. re 

CP/M and CP/M-86 are trademarks of Digital Research Inc. 


Newtons Laboratories, PO Box 789, 111-113 Wandsworth High Street, London SW18 4JB. Tel: 01 874 651 1. Telex: 21768 (Newton G). 

• Circle No. 179 


PRACTICAL. COMPUTING February 1983 


164 






Book reviews 


All about Tandy 

Michael Trott surveys the literature on the well-established TRS-80 family. 


the trs -80 is certainly showing its age* Not 
only does it lack colour but also other 
facilities of the latest generation of micros. 
Unfortunately, part of this collection of 
recent publications is suffering from the 
same complaint* 



it seems appropriate to start with Learn - 
ing TRS-80 Basic by David Lien, the 
author of the original users’ manual. He 
opens with a short self-congratulatory 
passage, likely to raise the hackles of all 
but the least discriminating reader, in 
which lie reminds us of the success of the 
original manuals* They were reasonable 
for their time but not that good. 

The style of the book will certainly be 
familiar to those who have used the 
TRS-80 manuals, indeed at first glance it 
would appear thai several large thin books 
have been reprinted as one short fat one 
covering the various TRS-80 models. Lien 
is honest enough to admit that he quotes 
freely from the original text. Parts of the 
book have been rewritten, though, and 
there is some additional information* 
Tandy has not yet stopped issuing copies 
of the users’ guides to purchasers of [he 
TRS-80, which makes one wonder why 
anyone should bother to purchase this 
book, especially at the ridiculous price of 
£14.95, Unless you acquire a secondhand 
machine with no manual I would give this 
one a miss, 





Explore Computing with the TRS-80 by 
Richard and Josephine Andree is rather 
better. It is not intended to replace the 
users’ guide but to complement it. After a 
brief introduction to the computer the 
authors tackle elementary programming, 
providing many well-structured examples 
that are quite thoroughly explained, There 
is a heavy bias towards mathematical ex- 
amples unnecessary in an introductory 
book, but a close examination of the con- 
tent leads me to believe that this text would 
be extremely useful in leaching 
mathematics with the aid of a computer. 
Whether this h what it was intended for or 
whether authors hoped for a more general 
audience is unclear. 

There is a heavy bias towards using the 
computer for problem solving and the 
book describes the approach to this clearly 
and competently* Throughout the book 
many suggestions for programs are made, 
ranging from simple to fairly complex, 
which would satisfy the needs of many new 
micro users. 

Additional information on saving pro- 
grams, editing, more advanced program- 
ming and brief sections on games and 
simulations are also provided, which 
makes this an excellent extension to the 
users’ guide 



Aimed at the same level, Programs for 
Beginners on the TRS-80 by Fred 
Blech man has much less emphasis on 
mathematics* It is also rather cheaper. 
While containing fewer programs it pro- 
vides more information on each one and 
aims to teach the reader how to use the 
essentials of the Basic language. 

For each of the 21 programs BJechman 
explains what the reader will learn, 
describes the program and explains how it 
works. Listings, which are not very clearly 
printed, are provided along with a descrip- 
tive list of variables and suggested 
modifications. Information is also provid- 
ed for double saving, merging programs 


and listings for keyboard debounce, and 
screen printing programs. 

The book includes details for building a 
monitoring box to overcome the loading 
problems associated with the model I, and 
a useful table on the final page provides a 
quick reference guide to whether programs 
contains operations or statements* 



Singularly less impressive is Howard 
Bcren bonVs Most ly Bctsi c: App I teat to ns for 
your TRS-80, Book 2 which provides 
listings for programs under the headings: 
education, home applications, money and 
investment, ESP testing and a fantasy 
game. The programs are longer than those 
in the two previous books but the applica- 
tions are both uninspiring and repetitious, 
giving the impression that the book con- 
tains more programs than it actually does. 
This combined with the lack of originality 
and the absence of graphics makes it a 
book to be avoided at all costs. 



The Soft Side Sampler has no preten- 
sions towards teaching, it simply provides 
listings of 29 entertainment programs 
reprinted from Soft Side magazine. Many 
of the programs use graphics and some 
(continued on next page ) 
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(continued from previous page) 
provide sound through a cassette recorder 
or an external amplifier. One allows 
speech input to fire torpedoes and another 
controls voice messages on tape for a spell- 
ing test. 

The programs are short enough to be 
typed in without frustration and' are 
introduced by brief and often amusing 
explanations. The routines employed 
would be helpful to novices in their own 
programs. 

The really serious programmer will need 
more help than any of the previous books 
i can provide. Intermediate Programming 
I for the TRS-80 by David Heiserman aims 
to fulfil this need, explaining how to get 
the most from Basic and introducing 
machine code. Heiserman leads the reader 
in easy steps through video addressing and 
cursor controls, keyboard inputs and user- 
memory organisation to T-Bug and 
editor/ assembler tapes. 

Various examples and demonstrations 
are used to illustrate the operations 
described and each topic is fully explained 
in a clear and reassuring manner. To get 
the most from the book the reader will also 
need the T-Bug and editor/assembler tapes 
and a Z-80 reference manual. Yet even 
without these Heiserman has produced a 
really worthwhile guide that will help to 
build advanced programming skills. 

The T-Bug tape is also essential to gain 
anything from TRS-80 Assembly 
Language Made Simple by Earles McCaul. 
In addition to providing a guide to the use 
of assembly language McCaul supplies 
tables of the Z-80 instruction set, flag 
effects, a summary of resident Basic ROM 
subroutines and a decimal-to-hex 
conversion. 

The book has an interesting section 
covering useful tips for overcoming 
problems that may be encountered and for 
obtaining undocumented information. A 
program is also given to enable the writing 
of system tapes. 

The emphasis of the book is on the use 
of assembly language rather than on 
programming. This is achieved through 
accessing the Level 11 Basic ROM 
subroutines; the programming task is 
reduced to moving the operands into the 
proper locations and retrieving the results. 
With such an approach, the author 
explains, it is possible to write more 
efficient programs, effectively expanding 
the available memory. MeCau! tackles the 
task competently in a careful and detailed 
manner, making this a useful addition to 
the bookshelf of any intending serious 
programmer with a limited budget. 

Computers can, of course, be used to 
perform long, complex calculations that 
would previously have been done by hand, 
thereby releasing engineers and designers, 
among others, for more interesting and 
creative tasks. Circuit Design Programs 
for the TRS-80 by Howard Berlin is 
intended for just this purpose. It provides 
a variety of program listings for those 





wishing to design electronic circuits 
without the inconvenience of calculating 
component values. Berlin has produced a 
useful and interesting aid which includes 
information for appending subroutines to 
a program from tape, programs which can 
be employed for graphs and mathematical 
routines and tables of standard resistor 
and capacitor values. Though requiring a 
good understanding of Level II Basic, the 
book is, nevertheless, one which is highly 
recommended. 

Finally three business applications 
books — well, two really since Basic for 
Business and TRS-80 Disk Basic for 
Beginners by Alan Parker are the same 
book in different covers. Why? Well the 
author gives this away in the introductory 
passages. In the first book he claims to be 
writing for students and in the second to be 
writing for businessmen: perhaps Mr. 
Parker and David Lein both feel that the 
way to make a quick buck is to write one 
book and keep republishing under 
different titles — or am I being 
uncharitable? 

Parker starts with an introduction to 
Basic and leads the reader through data 


entry, files, writing reports, records and 
producing lists to using and designing 
complex programs. His style is sound and 
the programs useful, until you realise that 
you will have to convert the later programs 
from the American tax system. However, 
it is a practical introduction to business 
applications. 

TRS-80 Means Business by Ted Lewis is 
aimed at the model II use or potential user 
and outlines the functions of a computer 
and how it may be employed in the 
business world. The costs outlined are 
based on U.S. prices and are therefore 
misleading but the general principles are 
sound enough. 

Ted Lewis’s style is less clear than 
Parker’s, but the content is more 
comprehensive. There is less emphasis on 
programming and rather more on the 
underlying concepts involved. The 
programs discussed in the book are said to 
be available on disc but you would be well 
advised to check this before purchasing the 
book . This book can be recommended , but 
only if you are considering the purchase of 
a model II machine. Unfortunately, the 
TRS-80 range is becoming obsolete. [2 


Learning TRS-80 Basic by David A Lien. Published by Compusoft, 544 pages, 
£14.95. ISBN 0 932760 08 2 

Explore Computing with the TRS-80 by Richard and Josephine Andree. Published 
by Prentice-Hall International, 230 pages, £8.95. ISBN 0 13 296137 7 

Programs for Beginners on the TRS-80 by Fred Blechman. Published by Hayden 
Book Company, 150 pages, £6.95. ISBN 0 8104 5182 4 

Mostly Basic; Applications for Your TRS-80 , Book 2 by Howard Berebon. 
Published by Prentice-Hall, 217 pages, £9.05. ISBN 0 672 21865 8 

The Soft Side Samplers dited by Jean Wit ham. Published by Hayden Book 
Company, 119 pages, £7.00. ISBN 0 8104 5496 3 

Intermediate Programming for the TRS-80 bv David L Heiserman. Published by 
Prentice-Hall, 238 pages! £6.95. ISBN 0 672 21809 7 

TRS-80 Assembly Language Made Simple by Earles LJMcCaul. Published by 
Prentice-Hall, 190 pages, £9.70. ISBN 0 672 21851 8 

Circuit Design Programs for the TRS-80 bv Howard M Berlin. Published bv 
Howard Sams, (38 pages, £10.90. ISBN 0 672 21741 4 

Bask for Business by Alan J Parker. Published by Prentice-Hall, 276 pages, 
£11.95. ISBN 0 8359 0352 4 

TRS-80 Disk Bask for Business by Alan J Parker, Published by Prentice-Hall, 276 
pages, £1 1 .95 . ISBN 0 8359 7872 9 

The TRS-80 Means Business by Ted G Lewis. Published by John Wiley, 194 pages, 
£8.80. ISBN 0 471 08239 2 
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LET YOUR MICRO 
TAKE OFF WITH 

GEMINI 


I 



USING GEMINI 
FUNCTIONAL CASSETTE 
SOFTWARE FOR JUST £19.95 


Here’s the software to run your budgeting, your 
business, your stamp collection, 
your car costs . . . even to plan 
your next meal and help you 
choose a wife. Tested 
programs that come with 
all the documentation 
back-up you need from 
Gemini who are experts in practical 
software. So mail us the coupon - and put your 
micro to work . . . fast. 


.ji ly vuiu 

1 



DATABASE The Program that everyone 
needs. Facilities include sort, search, list, 
delete, change, totals, save file, line print if 
required, etc, etc. Can be used in place of 
uny card index application, £19.95 

STOCK CONTROL All the necessary for 
keeping a control of stock. Routines include 
stock set up, user reference no., minimum 
stock level, financial summary, line print 
ecords, quick stock summary, add stock, delete/ 
change record and more, £19.95 

MAILING LIST A superb dedicated 
database to allow for manipulation of 
names & addresses & other data, with 
selective printing to line printer. Features 
nclude the facility to find a name or detail when only 
sort of that detail is known. Will print labels in a variety 
>f user-specified formats, £19,95 

INVOICES AND STATEMENTS Ideal for the 
small business. A complete suite of 
programs together with generated 
customer file for producing crisp and 
efficient business invoices and monthly statements on 
four line printer. All calculations including VAT 
automatic and provision for your own messages on 
he form produced. *Not Spectrum £19.95 

For Functional Software 

Dealer Enquiries Welcome 




COMMERCIAL ACCOUNTS A gem of a 
program, all for cassette, with the following 
features:— 

Daily Journal * Credit Sales ■ Cash Sales » 
Credit Purchases * Purchases- other • Sales Ledger • 
Purchase Ledger • Bank Account * Year to Date 
Summary 

A fully Interactive program suitable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. Particularly 
useful from a cash flow point of view, with an 
immediate accessibility to totals for debtors and 
creditors. Bank totally supported with entries tor 
cheque numbers, credits and, of course, running 
balance. £19.95 

HOME ACCOUNTS Runs a complete home 
finance package for you with every facility 
necessary for keeping a track of regular 
and other expenses, bank account, 


Iffir E 


mortgage, H.P. etc. etc. etc! You'll wonder how you 
ever managed without it, £19,95 

Gemini Marketing Limited. 

Functional Software Specialists 
9, Salterton Road Exmouth, Devon. 

Telephone orders welcome. (03952) 5532 
Please quote Access/Dirters Card Number 



ZX81 16K - Database available - only 
including FREE Decision Maker Programme. 


r 



Tick the box for Program you require. Prices include V,AJ and Package and Postage. 
P lease supply the following cassette software. 

Database £19,95 H 

Stock Control £19.95 

Mailing List £19.95 

Invoices and Statements £19.95 

Commercial Accounts £19.95 

Home Accounts £19.95 

ZXd116K Database £7.50 

Nome...,. ■ 


1 


Address 
Machine Type_ 
I enclose __ _ 


Memory Size 


Make cheques and postal orders payable to Gemini Marketing Ltd, 


Diners Card Number 

a n 


Access Number 


€ Fa _Tj Y\ j a n Signature: _ 

>#/l Gemini. Functional Software Specialists 9, Salterton Road, Ixmouth, Devon. f03952] 5832 

f B B I Telephone orders welcome. Please quote Access/Diners Card Number ^ 
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and living in 


^ l 00* 00 CPU £125.00 W-TTJ 
plus VA_ T ppRt 

CPU plus 64k RAM 
£225.00 plus VAT 
64k RAM £125.00 plus VA T. 
COMPLETE TWIN DISK SYSTEM 
£675.00 plus VA, T. 

I/O Card £125.00 ^x* 00 

plus VAT. 


MULTIBOARDS' 

use 80-Bus and are 
fully Nascom 
compatible e.g. 
disks, enhanced 
video, Input/Output 
or Ram expansion. 


MULTSBOARDS 

make computers 

MULTIBOARDS ljggg 

enhance 

GEMINI, Nascom or QUANTUM 
Send for full details _ - 


The QUANTUM 2000 


is ideal for business applications. 

It can have up to THREE drives giving 
2.4 megabytes of disk storage. 

Its expansion capabilities 
are almost infinite, thanks to the 
flexibility of 
Miilliboardolusat 

80-Bus. ■3ZZ3Z3I2 


GEMINI 

^GALAXY 64K 

2.2 CP/M MICROCOMPUTER 

A cost effective 
solution to the small 
business, educational or 
home user requiring a reliable 
Z80 based CP/M computer 
From £1,450*00 
plus VA T. 


As one of SHARP’S 

_ flO * biggest distributors, 

p” ^^^we always have stocks. We have the 
V ^^^expsrtise to advise you on interfaces and 
IP* software. We developed the QUANTUM 

MZBOk Hi-Res which gained official SHA RP 
approval. 

PLEASE CALL FOR LA TEST PRICES . 

MZ80A with £75,00 free software £4 75,00 plus V.A. T. 

MZ80B with 64k plus GRAPHICS RAM |p® 

£850. 00 pius V.A.T. 

pci 211 £65.oo plus v.a. t. |J 


CE122 PRINTER £60.00 plus VAT. 
TJMpcisoo £145. 00 plus va t 
CE1 SO PLOTTER £130.00 

V plus VAT. 

W QUANTUM MZ80k^ixxfZ2i&\&^ 

f HI-RES £100 
plus V. AT. 


We stock the 

following printers:- EPSON, Jr 

NEC, SEIKOSHA, BROTHER t 
RICOH , and more important r we know how to interface 
them to a variety of computers * 


BITS 8 P.C.S. have been in the 
MICROCOMPUTER business for several years. 
We believe in giving good service at competitive 
prices. 

We have never sold anything else but 
Microcomputers, we believe in giving our 
customers all the help we can r both before and 
aftersales . 

On display and available from our LEEDS 
showroom are:- GEMINI, NASCOM 
QUANTUM, SHARP , TEXAS, DRAGON, 
SINCLAIR, EPSON , SEIKOSHA, RICOH f etc . 
4/so available is a full range of BOOKS, 
INTERFACES AND PERIPHERALS. 


SOFTWARE 

l We ha ve a comprehensive range 
lof software available for all 
n Microcomputers sold by us. 

* i Fo r the CP/M based 
IV machines we have:- 
lit (a) The full CP/M software 
m\ suite 

III (b)Al! CP/M languages 
■H (c) WORD PROCESSING 
■II PACKAGES 
m\\ (d) AURORA BUSINESS 

m\\ PACKAGES 
■Jl (e) Data Bases 
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Puzzle 



Solution to January puzzle 
Fred John Steve Jeff 

Axion Zincon Furvon Hot- 

16K 48K IK Dogs 

SpeIJa Writa none — 


GMRa'AnA 


i will never eat a late-night supper of 
cheese and pickles again. I am sure you 
know the result — bad dreams, 

I was a modern Moses in the mountains 
but instead of the expected out of the sky 
came a hideous alien beast, 

“1 am GMRa'AnA”, he shouted. Now a 
quick "Take me to your leader” would not 
have come amiss but no he hands over this 
four-page book and says, “Ask Kirk to 
translate this for all your peoples”, and 
disappears back into space. 

The scene changes, the translator 
translates. Suddenly that slight, knowing 
smile touches his lips. He turns to his 
companion. 

“Amazing Spock, when will people learn 
that in i ntergalactic information 
interchange they should behave with the old 
American code of conduct? 

“Yes Captain”, Spock replies, “except 
that now we must always add space to 
everything in the equation.” 

The smile changes to a hideous leer as Kirk 
transforms, the face of GRMa l AnA 
reappears softly mouthing “remember me 
and in the end you shall learn the word of the 
Gods.” □ 


Joe Dave 

Crobon Jinkon Computer 
5K 10K Memory 

Linka Letts Printer 



Until I discovered 

Euribon, I was just a girl around 

the office. 


So when I told him about their incredible range of 

computer and office supplies (all covered by guarantee) 
our computers, word processors and typewriters suddenly 
came to life. So did I. Now we have lunch together. 

Euribon cannot be beaten for quality, customer 
service or price over their comprehensive 
range of products. 

A single source p| npOf 


of supply 
whatever the 
hardware. 




bon 


Customer Service Dept., The Euribon Organisation, 
Barker Gate House, Barker Gate, Nottingham NG1 1 JY 
Tel: Nottingham 0602 57676 Telex 377510 
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— I Northern Amateur Radio Societies Association 


The Society is holding ils 2 is! Exhibition at Pontius Holiday Village, 
Southport on Saturday 19th March and Sunday 20th March 1903, 
This was formerly the Belle Vue Exhibition. The Exhibition wilt open at 
11.00 a, m. each day. 

It will include an inter dub quiz, construction contest, grand raffle. 
RhS G.B, bookstall, amateur computers* N.AR.S.A. stands and trophy. 
Trade stands featuring all types of Rad tfiijElec Ironic equipment. 
Demonstration Station. 

The following traders will be present J. Birkett, Radio! ronics. Amateur 
Radio Exchange, John's Radio, New Cross Radio. Wilson Valves, CB 
Electronics. S.O.T.A., The Computer Junk Shop. W.H. Westlake, D,S. 
Electronics, Arrow Electronics Ltd. Green s Telecom. Royd Elec- 
tronics, Newton Engravers, Leeds Amateur Radio, Macro Trading, 
R.A.I,B,C.. Micro Print Ltd, Z.J. Sound, Gemini Communications, Radio 
Surplus, B.N.O,S, Electronics, D. Currie f Printer]. G, Jackson, W.E. 
Griffiths. Wafers & Stanton Ham Radio Today. Go rex Electronics, 
PX.M, Communication, Supplies. Tricon Supply Co,. Electro Supplies, 

Admission to the Exhibition will be GOp per day nr £1 for the two days. 

Lots of 20 tickets or more booked in advance from Mike Bainbridge 
G4G57. 7 Rothbury Close. Bury BL8 2TT. Lancs, can be obtained at a 
20 % discount by sending the appropriate cash and s.a.a. 

Chalets are available if booked direct from Pontius Tel. 0704 77165 
and can be equipped for self-catering if you so wish. Charges vary 
from £10 + VAT (for 2 person chalet! to £26 + VAT (for a six person 
chalet) and larger family chalets are available. 

Family entertainment will be available during the day while 
Residenls' will be able to enjoy evening entertainment. 

Talk in will be on 522 and other available simpler channels. 

Car parking is free but please follow the parking attendants ins I ruc- 
tions and the notices to prevent congestion. 

Enjoy yourself at this family Weak-End Exhibition, 


BONUS! 

The last word in payroll 
systems for the CBM 
business computer. 



• Keeps S.S.P. records 
• Sickness & absence reports 

• Up to 11 overtime rates ( 5 for any one employee ] 

• Up to 20 additions/deductions 

( 10 for any one employee J 

• Up to 3DD employees • Departmental analyses 

• Prints giros. cheques and year-end revenue forms 

• Design your own print formats 

on plain or pre-printed stationery 

From the authors of MICROPAY- 200. comes BONUS’ a most advanced, 
yet simple -to- use payroll program that can be tailored to meet 
almost any need. It could be worth looking at for S.S R alone! 

See your local CBM dealer or contact us direct. 

Intex Datalog Limited 

ta^asiffp bubc.j.jv* Estate StocMm-on t«s Cfcvi*rd TS16 OEN Tele* 5B2&2 



Tpt £06421 78119: 
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In tests, most pets 


If you’re getting a Commodore Pet, then shouldn’t 
you feed it the best? 

Silicon Office is the biggest selling software package 
for Commodore, with over 3,000 already in use. 

That is because Silicon Office is the first totally 
flexible software system. It does away with separate 
packages for different functions. Accounts, calculations, 
invoicing, tiling, word processing, whatever your need, 
whatever your business or profession, Silicon Office will 
fit all your needs, and perform virtually any office 
function on its own. 

It is also extremely easy to use so you don't have to be 
a trained expert or even Barbara Wood house to get It to 
do what you want. 

If you’re buying a pet, or would like to teach your old 
dog new tricks, find out about Silicon Office. 

Send in the coupon now, or call your local 
^ Commodore dealer. 

Cz commodore 

v COMPUTER 


NAME 


POSITION 


COMPANY 


ADDRESS 


COUNTY POSTCODE TEl 

CONTACT; SILICON OFFICE INFORMATION CENTRE 
675 AJAX AVENUE, TRADING ESTATE, SLOUGH, BERKSHIRE SLl 460, TEL: 


SLOUGH (07 53) 79292 


THE OFFICE COMPUTER THAT SPEAKS YOUR LANGUAGE 
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a MicroSight D 



MieroSight 2 (CID) 

£2990+Vat 

MicroSight 1 (CCTV) 

£499+Vat 

Vision Interfaces from 

£99+Vat 

For details contact:- 


DiGiTHURST 



Digithurst Ltd. 

Leaden Hill, Dwell, Roysion, 
Hens. SG8 5QH 
Tel: (0223) 2QB92G 



SOUND with SINCLAIR 


MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZONX81 
ft, £25.95 

indp&p&VAT 

^Thg ZON X81 SOUND UNIT i& completely self contained and 
especially designed for use with the ZX ST r TIMEX Sinclair TOGO 
and SPECTRUM Computers. It ;ust plugs in no dismantling or 
soldering. 

^No power pack, batteries, leads or other extras, ' 

^Manual Volume Control on panel - ample volume from built-in 
loudspeaker. 

^Standard Sinclair 1 6K Rampack or printer can be plugged into the 
ZQN X Sound Unit without affecting normal computer operation, 

^Huge range of possible sounds for Games. Music, Helicopters, Sci- 
Fi, Space Invaders, Explosions, Gun shots. Drums, Planes, Lasers, 
Organs, Bells. Tunes, Chords etc., or whatever you devisel 

^3 full octaves. Uses 3-channeJ sound chip giving programme control 
of pitch, volume of tones and notse, all with envelope control, 

^Easily added to existing games or programmes using a few simple 
"BASIC" lines or machine code, 

#f'/o memory addresses used - I.O. mapped, 

FULL instructions with many examples of how to obtain effects and the 
programmes, supplied. Fully Guaranteed, British Made. 


* except with Spectrum, vou need the Spectrum Extension Board Order No.$El - 
£5.50 met. VAT. 


Payment may be made by Bank Cheque or 
Imernaticwial Money Order m U.S, $ or C Sterling 
payable to: 




BI-PAK 


Dept P P.O 0fli6, 
63A. High Sit ear. 
ware. Hens 



Access & VISA dcceplMf 
Rififl 0920 3182 for 
immadJofa despatch 
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STEMMOS LTD. 
ANNOUNCE 


THE WORLD S LEADING AUTOMATIC 
PROGRAM GENERATOR 

AUTOCODE I ™ 

Automatic development of dBase II™ 
program code without any programming 

* Automatic Menus and Sub-Menus 

★ Automatic Data Entry Screens 

★ Automatic Data Entry Routines 

★ Automatic Eefit/Validation 

* String, Numeric, Date and calculated fields 

* Automatic Multiple Reports 

★ Automatic Programs in dBase 
code with interactive screens 

* No prior knowledge of dBase II is needed. 

AUTOCODE I £120 

dBASE II & AUTOCODE I ...£450 

STEMMOS LTD. <Exc!udin9 VAT| 

World leaders In automatic programming 

344 Kensington High Street. 

London W.1 4 3NS (autocade itm stemmos ltd. 

Tel 01 602 6242 Telex &930Q3 Slemmos G ™ w* n T ■ - 



Standard 
specification inciudes:\^^ 

• a hi i 1, El Interface 

, , . format • 700 mm/s max. writing speed 

• Suitable for direct connection to PET and many other 
computers 

• Optional software including character generator available 
Price including IEEE Interface £596 + VAT 


J.J. LLOYD INSTRUMENTS LTD. 

Brook Avenue, Warsash, Southampton, S03 5HP. 
England, Tel: Locks Heath 4221 (STD 048 95). 
INSTRUMENTS Telex: 477042 - JAV JAY - SOTON. 


□DcO 
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PRINTERS 


SEIKOSHA GP-100 



New Design unbelievably 
low price printer 

80 columns 30cps 5x7 dot 
matrix. Adjustable tractor up to 
lOins Graphics double & 
standard width printing 
Parallel interface as standard. 
RS232, Apple. IEEE & TRS-80 
interface options 


STAR DP-8480 



High quality printing at 
remarkably low cost 

B idi rec ti onal 80-132 colum n , 
80cps. 9x7 matrix, friction and 
tractor feed, 96 ASCII set plus 
block graphics and double 
width ch. programmable page 
length serial or parallel 
interface models 


ANADEX RANGE 



High Quality Fast, Versatile 
Printer Range 

11 models. Up to 15 mch paper 
width. Lower case descenders 
1 80-220 cps bi-directional 
printing RS232 current loop & 
parallel interface. X on X off 
Optional 2K buffer. Multiple 
print densities. Fast print of 
high -density bit image 
graphics. Available with new 
style, low noise case 


EPSON RANGE 



Probably the most popular 
printers in the world 

The new MX Type III series 
combines quality graphic 
printing with high reliability, 
improved performance and 
greater flexibility 
Choose from five models 
MX80 and MX82 with tractor or 
tractor/fnctton (F/T) and 
MX 100 tractor /friction (now 
boosted to lOOcpst) 


CONTROL DATA 9334 



Compact, heavy duty, full 
specification, 150cps 
printer 

Bidirectional Buffered 136 
colu m ns at 1 Ocpi , co nden sed . 
double density, expanded & 
elongated print. Superscript, 
s ubser ipt, u nderl i ne & 
overprint. Full forms control & 
multiple copy Tractor feed 
Less than 6GdBa RS232 serial 
or parallel interface models 


TOKYO ELECTRIC 



Best Buy Daisy Wheel 
Printers 

Choice of 3 models 
FP'1500;26cps bi- 
< directional, RS232 or parallel 
j interfaces. 

F 10 - 40: 40cps, auto 
proportional spacing, full forms 
control and all industry 
standard interfaces 
F 10 - 55: 55cps & as above. 


AND OTHER TERMINALS... 

VDU's 

ADDS 

DEC 

Lear Siegler 

PRINTERS 

Anadex 

CDC 

DEC 

GRAPHIC 

ADDS 

DEC 

Digital Engineering 
Lear Siegler 

T elevideo 

Texas instruments 


Epson 

GE 

Lear S legist 
Okidata 

Seikosha 

Star 

COLOUR 

Datamedia 


Teletype 

VOICE 

Interstate 

KEYBOARD 

GE 

DEC 

TOUCH 

Sunflex 


Teletype 

COUPLERS 

A-J 

K&N 

LETTER 

Diablo 

TEC 


FROM 




Prices ex VAT one-off CWO 



RIVA TERMINALS LTD. Head Office 9. Woking Business Park. Albert Drive. Woking. Surrey GU21 5JY 


RScl Member 


Hwd Northern Scottish Dublin 

Office: Tel Woking (04062) 71001 Telex 859502 Office: Tel Harrogate (0423) 509577 Office: Tel Sirathaven (03571 22678 Office: Tel 952316 
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NOW In Birmingham - the centre of industrial Britain . . . 



_ midland 
Computer 

" Ooiwniro/ /iAmiuifai»e 


Bingley Hall, Birmingham. 
April 28-30, 1983 

Sponsored by and 


mmmm 


This exhibition is the ideal showcase for companies 
who need to demonstrate their products to the fast 
expanding market for home and personal 
computers, small business systems and associated 
software. When you consider that the markets for 
personal computers are regional and that 
Birmingham has a developing computer awareness 
with a great deal of computer expertise in the area, 
you'll appreciate the need for The Midland 
Computer Fair. The public has already 
demonstrated its appreciation of The Computer 
Fair in London by sheer volume of numbers. We 
know the success will continue in Birmingham. 

Personal computers are part of everyday life. 

Make Sure Your Computer Products And Services 
Are Seen At The Midland Computer Fair 


For the full story contact the Exhibitions Manager, 

The Midland Computer Fair, I PC Exhibitions Ltd, 

Surrey House, I Throwley Way, Sutton, Surrey SMI 4QQ 


L 


Please contact me with further information about exhibiting at 
The Midland Computer Fair 

Name 

Position in Company 
Company 

Address Tel 


Midland 

(omputer 

'“fair==L 
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KNIGHTS GUARANTEE LOWEST 
PRICES ON SHARP AND ATARI 

Deal SI — SHARP 54K MZ-80A with BASIC + 24 programs 
including Geography, Arithmetic, Basic Tutorials, Startrek, 
Invaders, Breakout etc. £419 

DEAL S2 - MZ-80A, BASIC, PASCAL language and 36 
programs including all those in deal Si + 12 PASCAL 
programs. £429 

DEAL S4 — MZ-80A with BASIC, PASCAL, FORTH and 
MACHINE CODE languages + 40 programs. £449 

DEAL A1 — MZ-80A with BASIC, PASCAL, FORTH, 

MACHINE CODE and 120 programs to get you off to a flying 
start, £475 

DEAL B1 — MZ-8GB, the 76K powerhouse with 64,000 point 
graphics, with BASIC, MACHINE CODE, £747 

Deal Bit — MZ-30B system, printer, floppy disk, expansion 
unit, all cables, cards and manuals. £1899 

DEAL 400 — ATARI 400 with BASIC, manuals etc — choose 
from 16 colours and eight brightness levels, 300x192 defini- 
tion. + 63 Programs, £199 

DEAL 800 — ATARI 800 with BASIC cartridge, four voice 
sound, superb ultra fast moving graphics with ATARI'S dual 
processor system, + 63 programs. £429 

DEAL ATS — ATARI DISK UNIT — plugs straight into the 400 
or 300 — great value at KNIGHTS GUARANTEED LOWEST 
PRICES, £257 

All our prices exclude VAT but include UK delivery by 
Securicor. No surcharge on ACCESS or VISA orders. 

108 ROSEMOUNTPLACE, ABERDEEN AB24YW 
^ t j rr-i-i rt TELEPHONE: 0224 630526 

Knights T.U &_ 
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Mailing 
Floppy Disks? 

Use Swan Disk Mailers — and get 
Safety in the Mail 

Now used by over 1,000 computer companies, 

Swan Disk Mailers provide outstanding postal 
security at economical prices. 

Combining great strength with simplicity of use, 
Swan Disk Mailers are manufactured from rigid white 
corrugated, holding up to four disks. 


There ere two sizes available: 8 75"X 8-75" & 6"x 6" 
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>NEXT MONTH 


>16-BIT SPECIAL 

Over the last year the established world of eight-bit CP/M 
microcomputing has been upset by sales of the 16-bit 
Sirius 1 and IBM Personal Computer. Now other 
manufacturers are fighting back by launching their own 
16-bit machines. Some use new chips and some have dual 
processors; nearly all need new and relatively untried 
operating systems and new software* 

Practical Computing's 16-BIT SPECIAL cuts through the 
confusion by comparing the relative merits of the main 
competing chips and operating systems, and by testing 
some of the new micros, including the Aimarc Series 16 
and Columbia's IBM PC look-alike* To show what the 
new business software is like, several nominal ledger 
packages are compared. The world's most complete listing 
of 16-bit machines and other features make the 16-BIT 
SPECIAL essential reading for everyone involved in 
personal and small-business computing. 


/■BRIEFCASE MICROS 

Computing on the train? New portable micros make it 
possible to do computing or word processing almost 
anywhere — or so the manufacturers claim. We’ve train- 
tested the Epson HX-20 and Sony Typecorder to see if this 
is true, 

>AND MUCH MORE! 

• D1 Y Digitiser: Many people would like a digitiser or 
plotting tablet, but commercial ones tend to be expensive. 

Now you can build your own. 

m Predicting the Future: How to use the KSIM method 
for predicting future behaviour, complete with a program 
listing for the Basic-E compiler running under CP/M. 

• Plus: All the usual reviews and departments, 
including BBC games, Apple books, all the programs in 
Open File, news and your letters. 


Make sure you don’t miss the March issue of 



On sale at W H Smith and all leading newsagents after 
February 16. 
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Includes 
£1000 worth 
of software. 


£1 

es! Only £1095 (or only £895 with one disk drive) 
will buy you the Morrow Designs Micro Decision, As 
advanced and sophisticated as those costing several 
times the price, the Micro Decision comes packaged 
with a comprehensive variety of software. 

Micro Decision features:- 


THE 
MICRO 
DECISION 


* 64K bytes of RAM 

* Z80Aprocessorat4Mhz 

* Two RS232C serial ports 

* Floppy disc controller for up to 4 drives 

* 200K bytes formatted per drive 

* Format compatible with Osbourne, Xerox, IBM PC 

* Compact; 16,7" wide, 5.3" high, 11.3" deep 
Software supplied as standard:— 

* WORDSTAR: Word Processing System 

* CORRECT-IT: Checks and corrects spelling 

* LOG I CALC: Financial modelling and forecasting 

* CP/M 2.2: Disk Operating System 

* BASIC-80: MicroSoft BASIC language 

* BA2IC: North Star compatible BASIC 

* PILOT: Programming learning language 

* MICRO MENUS: Operators CP/M roac/map 


Add a suitable VDU and printer, and you have all 
the hardware and software you need. Example 
shown— complete business system with VDU, Printer 
and the Exact Accounting System, guaranteed for 
one year— £2295. 

* Prices exclusive of VAT and carriage. Prices subject 
to change. Dealer enquiries welcome. 



Return this coupon for further details of The Micro Decision. 


Name Position 


Address 



46 Sal ham High Road London SW12 9AQ Tel: 01 675 5325ffii 
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1 ' Last word ^~ 

The new 

philosopher's stone 

Alchemy and the intelligent computer — the quest for both is futile says Boris Allen. 


many people are worried about the effects 
of computers on their jobs. So far 
such worries have been confined to what 
we might call the more mundane occupa- 
tions — workers on assembly lines, 
secretaries and typists, book-keepers and 
similar. Now those who have rather more 
prestigious occupations are‘ worried 
because many such occupations are 
appearing to become equally at risk from 
what are termed expert systems, an off- 
shoot of artificial intelligence. 

Expert systems attempt to codify expert 
knowledge and turn it into a form which 
can be used by the less expert. Expert 
systems promise a great deal, including 
the redundancy of many experts who at 
one time thought that they were safe — * 
computer programmers among them. 
Artificial intelligence, of which expert 
systems are an outgrowth, has more than 
a touch of alchemy to it — A I is an 
attempt to produce an intelligent 
computer, about which there have many 
promises of things to come but relatively 
few real results. 

A1 into gold 

There have been a few results in AI, 
and they have been sufficient to keep the 
subject going as a success. Just as with 
alchemy, though it was never possible to 
change base metal into gold sufficient 
other discoveries were made to keep the 
alchemists in business. These discoveries 
then reinforced the alchemists and their 
backers in further researches. In the case 
of A I there have been many predictions of 
what will be achieved “in the near 
future”, yet many are still unfulfilled. 

There have been many spin-offs from 
A I research which have been successful — 
some of the industrial robots, for example 
— and so, as with alchemy, we are 
encouraged to support even more Al 
research. In 1961 it was confidently 
predicted that a computer in use then, an 
IBM 704, if properly programmed, would 
be able to read printed letters faster than a 
human. The programs did not then exist; 
20 years later I was at a conference during 
which we were told that there now existed 
a computerised system for reading books 
but that the computer had to spend up to 
an hour learning the printed alphabet 
used. 

The existence of chess machines is often 
used as a vindication of the power of A I 
and an indication that a machine can have 
real intelligence. The program is more 


complex in that, for example, the 
methods of looking several moves ahead 
or retrieving information are more 
sophisticated. However, the way in which 
the program decides on the next move is 
scarcely more sophisticated. The program 
looks more moves ahead, but does so 
almost as stupidly as in the past. 

To claim that a chess machine exhibits 
real intelligence because it can beat a 
person at chess is almost like saying that a 
pocket calculator is more intelligent 
because it can multiply more quickly. In 
many instances the seeming improvement 
in sophistication of things to do on 
computers is due more to improvements 
in the hardware, than they are to the 
quality of the ideas involved in the 
software where any intelligence must lie. 

The alchemists’ search for the 
philosopher’s stone which turned base 
metals into gold by chemical means was, 
as we now know, bound to be fruitless 
because of the atomic nature of matter. 
Yet the alchemists did achieve some useful 
results and laid the basis for later 
chemistry, though their main reason for 
being alchemists was pointless. 

Thinking about thinking 

It is argued that AI has set itself an 
impossible task this will be true for expert 
systems. There is a mathematical 
principal, called Godel’s theorem, which 
implies that a machine cannot be truly 
intelligent as the computer cannot think 
about itself. If a computer were pro- 
grammed to think about itself, then the 
computer could not think about itself 
thinking about itself. This may explain 
why, despite protestations to the con- 
trary, artificial intelligence has not yet 
created artificial intelligence. 

In Britain’s Information Technology 
Year, 1982 there was a vogue for A I 
expert systems which are supposed to be 
something like an intelligent assistant, full 
of specialised knowledge and able to copy 
some of the ways of thinking humans 
apply when using such knowledge. In a 
few cases such systems have been running 
since the early 1960s. Dendral, for 
example, is used for mass spectroscopy, 
and many such systems are used to moni- 
tor production of commodities from 
computer systems programs to cars. 

Another example of an expert system is 
in medicine, where apart from monitoring 
some blood characteristics the expert 
system supplies diagnostic advice along 


the lines of “This reading indicates that 
the patient is dead.” To have an expert 
system like this has been taken by some 
enthusiasts to mean too much. They think 
that because such simple things have been 
done — which is not to say that they are 
not useful and time-saving — it follows 
that the complex diagnoses performed by 
medical experts can already be done more 
quickly and more accurately by 
computer! 

Unlikely consultant 

To have an expert system which could 
replace a consultant means that the 
system has to be intelligent: even ignoring 
Godel’s theorem, it is still clear that there 
is a large gap in knowledge between 
simple monitoring and the work of a 
medical expert. To give or confirm a 
diagnosis is quite often a minor part of a 
consultant’s work: many people go to a 
consultant for advice on the best 
treatment. 

It is possible to construct a computer- 
assisted learning package for a simple, 
mainly factual topic such as anaesthetics. 
It has happened at Glasgow Medical 
School and it is not very difficult. To find, 
as they did at Glasgow, that students who 
used CAL instead of going to tutorials did 
better at examinations begs many ques- 
tion. What type of examination did the 
students take, essay or multiple choice? 
How were the students selected for each 
type of teaching? How did those who did 
not attend any teaching, or very little, per- 
form in the examinations? If we test 
understanding merely by multiple-choice 
questions in an examination, then the test 
will fit with CAL tuition. 

To suggest — as some of the ES fanatics 
do — that a couple of years’ work is all that 
is needed to do most of the teaching in 
schools by CAL, or that in a few years time 
there will be no need for lecturers, is 
remarkably unrealistic. Such suggestions 
are laughable, and more in keeping with 
promises of A 1 salesmen of the past. 

People worry about the future and new 
technology, when quite often there is no 
need to worry. Expert systems are not real- 
ly expert, artificial intelligence is not really 
intelligent. The true initiator of our pre- 
sent advances in computing has been nuts 
and bolts technology, that is better 
computers. To succeed in the future, be an 
expert — but best not be a computer expert, 
they are becoming far too populous — and 
also learn some computing. It’s easy. Q 
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n ^ » nrvo We stock over 50 different SI 00 Boards all from quality manufacturers: Advanced Micro 
DltJ/VriL/O Digital, Godbout, SSM, MIcromation, Dual, CCS, S.D. Systems, Morrow, Pickles & Trout, etc. 


We are pleased to discuss your requirements and will advise you as to whether your 
needs can be met with one of our computers. 

Alt of our systems are specials as they are configured to suit your specification, thus 
ensuring that you get what you want rather than what happens to be available 

Write or phone for a catalogue. 

Unit 14, 29 Willow Lane, Mitcham, Surrey 
Telephone: 01-640 6931/2/3 


ejj+nn 

computer systems 


MIDAS S100 
SYSTEMS 

MIDAS 1: From £895 


• Our versatile 280 Microcomputers are available as standard units or custom 
configured to your exact specification from a comprehensive range of stocked 
S100 boards. 

• Disc storage capacity of the MIDAS 3 can be2M Bytes, expandable to over 
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range, 

• MIDAS runs CP/M and MP/M. Other Software includes M-BAS1C, OBASIC, 
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing. 

• A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two 
Serial I/O Ports and CP/M only £3,100. 

• Printers, VDUs and other peripherals stocked to give complete package 
system at keen prices. 


MIDAS 2: From £1,890 
MIDAS 3D: From £3100 
MIDAS 3HD: From £5,495 
MIDAS 86 — 16 Bit: From £3520 


PROCESSOR 


Z80 Starter Kit 

Single Board Computers 

8085/8083 CPU 

Z80A CPU 4MHz (4 types) 

8086 


EPROM 


2716 EPROM (2x16K) 
2708/2716/2732 Programmer 


VIDEO BOARDS 


24x80 I/O Drive 
24x80 Memory Mapped 


DISK CONTROLLERS 


Single Density 5" or 8 
Double Density DMA 
Floppy or hard Controllers 


Static RAM 16-64K 24 Bit addressing 
Static RAM 8X64K or 16x32K RAM/Battery 
Back-up 

Memory Manager 


I/O BOARDS 


2S/2P or 4S/2P or 3P/1S etc 
A/D & D/A 8 or 12 bit 
IEEE 488 Interface 


MISCELLANEOUS 


Real Time Clocks 
Graphics 512 x256 IB/W) 
Cotour Graphics 312x290 
Maths Board AMD 9511 
Extender Boards/Logic Probe 
Motherboards 7-20 slot 


MAINFRAMES 


We are the sole UK Distributor for Integrand 
Mainframes and Disc Enclosures, available 
in nine models including Desk Top and Rack 
Mounting, with or without provision for Disc 
Drives. All units totally enclosed, painted on 
all external surfaces and complete with 
power supply etc, 


SOFTWARE 


CP/M 1 &2, MP/M, PL/1, C-BASIC 2, M- 
BASIC V5, XY BASIC. FORTRAN 80, COBOL 
80, CIS-COBOL PRO -PASCAL, 

Forth, MAC, ZSID, Disassembler; Wordstar, 
Datastar, Supercalc, Wordmaster, 
Supersoft etc etc. 

Prices exclusive of VAT 


cirhnn the specialists hi 

computer systems SIOO SYSTEMS 
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From 

[Bromleij 

COMPUTER 

CONSULTANCY 


MULTI-USER, MULTI-PROCESSOR 
SYSTEM with choice of 8 bit 
or 16 bit processors 
intermixed 


8 CP/ M 2.2 or CP/M 86 Operating System. 

• Si 00, modular, flexible and proven hardware 
expandible to 16 users. 

• Each user has Z80A or 8086 processor, RAM and 2 i /o ports. 
8 Disk storage capacity from 10 to 80 M Byte with tape 

backup. 

• File /record locking printer spooling supported. 

• Full range of application software available e.g. WP, 
Accounts, Stock etc. 


For further details please contact:- 

Bromley Computer Consultancy, 417-421 Bromley Road, Downham, Bromley, Kent BRT 4P1 

Tel: 01 -697 8933 Telex: 896691 TLXIRG. 

OEM DEALERS ENQUIRIES AND OVERSEAS ENQUIRIES WELCOME 

SuperStar Is a Trademark of Bromley Computer Consultancy, CP/M is a trademark of Digital Research. 


KK 


SuperStar 


Jf 


system 




Now You Can Back-Up Your Protected Software 


COPY II PLUS 



The Ultimate Utility for the Apple® II 


Versatile 


Fast 

Easy to Use 


Back-up Visicalcand all your Visis, PFS and 
PFS Report, . , , and many, many more 


Only 45 seconds for Fast Copy 
Less than 3 minutes for Bit Copy 


Menu driven for ease of use. Full 
instructions on backing up dozens of 
popular programs. 


Comprehensive Includes all the file handling 
and DOS utilities you will ever 
need 

* change booting program 

* copy or remove DOS 

* verify and compare files for differences 

* analyse disks with the nibble editor 

* check disk drives 

Best Value All this at a price which makes Copy II Plus 

better value than ever 


EED0E1Q0E 

BBaocaaaB 


Send cash with order, o r quote you r Access o r Di n ers Card to : 


Q 


17 Wigmore Street 
London W1 
Tel: 01-580 5816 



Amazing Value at 

£35 + vat 

Why Pay More ? 


Dealer Enquiries Welcome 


Current Copy II Plus Owners: Send your original disk with £15 + VAT for an update to Version 4 
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together with an exceptional 
range of larger micros - 
OSBORNE, SIRIUS, HP, TRS 80, APPLE, 
ADVANTAGE and COMMUNICATOR 
plus peripherals and media. 


Cambridge Computer Store 


1 Emmanuel Street 
Cambridge CB1 1NE 
Telephone (0223) 358264/65334 

(closed 12.30 - 1.15 except Saturday) 


180 


• Circle No, 197 

PRACTICAL COMPUTING February 1983 



ALSO' 


APPLES 


popple 


SOFTWARE 


COMMODORE SERIES 


=ACT 

w= sinus i 


CBM WSOffi 



MATRIX 


PRINTERS 



SEE THE NEW 

■EDSDD00 

Svslime SSOO 

MULTI USER, MULTI 
TASKING I60IT MICRO 
VERY FAST a POWER 
FUL 


iNorttiSlar 


We have a constant changing 
range of 2nd Hand and Ex- 
Demo Equipment 

Call us on 01 952 0526 
For Latest Stock. 


Word processing 
Payroll 

Incomplete Records 
Book-keeping 
Invoicing 
Slock Conird 


Sales Ledger 
Purchase ledger 
Record Keeping 
Financial Packagas 
Time Recording 
Silicon Office 
Data Base 


DAISY WHEEL PRINTERS 


MX30FT-3 



i? 



OPTIONAL 16K BUFFER 


BROTHER HR 1 

Daisy wheel Printer 16'2C CPS 
+ 2K BUFFER 


FLOWRITER RP 1600 
60 CPS i- 2K or 3K BUFFER 


PROFESSIONAL ADVICE 
GIVEN 


ACCESSORIES 


Floppy Discs 
Printer Ribbons 
Stationery 
Labels 

Installation & Training 
Maintenance 


BOOKS 


Full Range of 

Computer Books on show 


DEMONSTRATION 
AT YOUR PLACE 

please call for an 

APPOINTMENT ANY TIME 



DAVtNCt 

COMPUTER 


Stmt 

Middx. 


HAS TDD. 


Open Mon-Fri 9.00-5.30 
Sat 9.30-5.00 
Telephone: 01-952 0526 
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R+G CDfTlPUTERIUHRE 


BUSINESS SPECIAL! 

Complete Starter Package for Small Business Apple II 
System with Word Processing Plus Visicalc Plus 
Daisywheel Printer For Only £1999 

OR 

The Printer of Your Choice 
Quoted Within a Package 
To Suit You. 

Send For Our Price List Now! 

Full range of Apple Software and Hardware 



TEAC DISC DRIVES 

Single Drive - £185 Twin Drive - £347 
Siemens single for Apple - £280 


PRINTERS 

Epson MX80 FT3 £310 Microline 82A - 
£326 

Epson MX 1 00 - £395 Microline 84P - £700 


NEW! - QRfC 1 - MICRO - 48K 

High res. 16 colours PAL T RGB 
British design Full warranty 1 2 months 
£147.79 


Add Carriage £8 + 15% VAT 
Access or Cheque 
Mail Order 

FuH price fists sent by return 


PI Boi 34. [He. Cheshire. SK8 4PI Ttiephone D814Z8 2014 
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patriarch of Constantinople (428-43/) 
Ne’storian (aclj) 

net (net) (n) 1. an openwork fabric of 
string, rope, wire, etc; mesh. 2. a device 
made of net, used to protect or enclose 
things or to trap animals. 3. a thin light 
mesh, fabric of cotton, nylon or other 
fibre. 


PPLE IBM PC SIRIUS CP/M 


• Circle No. 201 


PRACTICAL COMPUTING February 1983 


181 











i avaiSJm^ 

Xitan Systems offer an ever- 
growing range of software 
products, with attractive discounts 
and credit terms for registered 
dealers - backed by prompt and 
friendly service* Xitan Systems are 
the systems software house and 
CP/M distributors of the Comart 
Group, and have recently signed up 
as Main UK Distributors for Digital 
Research Inc* 


CPIM 
SOFTWARE 


1H DIGITAL RESEARCH 

Operating Systems 

C PM 2.2 * CP/M 86 • CP/M 86 for SBC • 
MP/M II # MP/M 86 • CP/M - 86 for Display writer 
CP/WET# CP/M- 86 i C BASIC 86 OW 
Languages and Programming Toots 
PL/1-80# CBAS(C*CBASIC 86 • CB 80 
PASCAL'MT + # PASCAL -’MT + with SPP 

# RMAC, LINKLIB&XREF 

• LINK-80, PLILIB & XREF 
BT-80# XLT86* SID • ZSO 



microPfo 

Wordstar - Word Processing 
Spells ter Proof Reading 
Ma iEmerge - Merge Print 
Data star Data Base 
Supersort - Data File Sort 
Calcstar Spreadsheet 
Comi ng shortl v I nf a sta r 


Other Products 

Byrom BSTAM & BSTMS lor communications 
Ecosoft MICROSTAT statistics package 
(needs M8ASO 

WP Workshop Word si a; training guide 
CPFlLT, CDOS simulator for CP.'M 
Avocet cross-assemblers for CP/M 
Sapphire MARS Management Accounting 
and Report System 
Xitan XBASlC - Our very own Basic 

Most products are supplied on IBM fl'L CDOS 
5.25 SSSD. CP/M 5 25", CP 100 and NSDD 
formats. A wider range will be available m the 
near future, and every effort will be made to 
meet your specific format requirements. 

Established dealers wishing to become 
registered Xitan Software Dealers are invited 
to write Or phone for full details. 

' CP'fyi i& the registered trademark of Digital Research Inc. 


Xitan Systems Limited 23 Cumberland Place 
Southampton SOI 2BB Telephone 0703 38740 
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REGISTERED REFERRAL CENTRE 


FOR THE BBC PROJECT 

BEEBUG 3? 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 


MEMBERSHIP NOW EXCEEDS 12,000 

12,000 MEMBERS CAN T BE WRONG BEEBUG PROVIDES THE BEST SUPPORT 
FOR THE BBC MICRO. BEEBUG MAGAZINE NOW 36 PAGES - DEVOTED EX 
CLUSIVELV TO THE BBC MICRO. 

Programs Hints & Tips Major Articles News - Reviews - Commentary 
PLUS members discount scheme with National Retailers. PLUS members Software 
Library - a growing range of software bom around £3.50 per cassette, 10 
Magazines a year. First issue April 1982. Reprints of all issues avairable so 
memhers. 

June Issue. Program Features: Mazetrap, Mini Teat Editor, Polygon: Pius articles on- 
upgrading Ihc User Port, TV set and Monitor review, Graphics part II. More 
Assembler Hints, Structuring in BBC Basic, Pius BBC Bugs. 

July/August Issue. Program Features: Seeb Invaders Patchwork Programming 
Screen Dump, Pius Teletext articles using the mode, BBC Cassette, Bugs Fix, Soft- 
ware Review, using ihe User Port, more on Siructuring in Basic. Using User Defined 
Keys, Input Function and many Hints & Tips. 

September Issue. Games Programs: Higher/Lower and Hangman, plus String 
Search Program, Articles on Debugging Programs, a safe verify, new user guide, Er- 
rata, Creating and Moving Multicoloured Characters, Logic on the Beeb, Ideas on 
Colouring and Shading, Acorns ROM replacement charge, plus much more. 
October Issue. Program Features: Alien Attack, Calender Generator, Union Jack, 
and Memory Display Utility, Plus articles on Debugging, improving Key Detection. 
Acorn Press Release on G.S. 1 .2 and Issue II Basic. The Tube and Second Processor 
Options, a New Series for Less Experienced Users and Software Reviews. 

Dec, 'Jan Issue. Program Features: Space City Pnvader type garnet. Breakout, Artist 
(Joystick painting program). Rescue [Miraculously retrieves programs after Bad 
Loading or "Bad Program Message") and Pack a program to compact basic pro- 
grams and disc system review. Software reviews - including Wortlwise, Book 
reviews, adding Joysticks interface to Model A; How to access thE video controller 
chips and ideas for the newcomer; plus a new crop of hints and rips. 

MEMBERS SOFTWARE 4.I&HAHY - 

GAMES 1 STABFlRE |32fcl, GAMCS 2 MOQNLANQEjH [ISki. SO NOUGHTS AND CROSSES. GAMES 3 
SHAPE MATCH dGk). MINO& ENOCH rtfikl, GAMES 4 MAGIC EE1. 132k). 

^ 3% tli3c.rn.int In, members dm iJ** ehcellanE wm rlwi m l won! nrcMNissinci pm: kayu iltlft ■ uprefUutls ;i saving oF 

ovc-f £ S .-0*0 


Send £1 .DU S SAE for S ample. 
Membership: UK 85.-4B Ear six iriDfilhs 
£9.90 for orre ye ar 
Overseas one year paly: 

Europe £16,00 Middle East £1100 
Americas & Africa £21,00 


Other Countries E2100 


Make cheques ta SEE BUG and 
send to; 

BEEBUG Ccpl 5, 374 Wandsworth P 
London SW3 4TE 

Editorial Material to PO Sox SO, 

St Albans, Herts, All 1AR 


SALES, RENTAL and LEASE 

and other services 

Sirius 1 , IBM, Apple, BBC, Superbrain, 
Osborne, ICL, Zenith 

Extremely low introductory prices available on all Micros 

All CP/M software available; Languages, Accounts 
Packages, Database, Standard CP/M ie. Wordstar, 
Supercalc 


EPSON PRINTERS 


MX 80 F/T3 
MX 100 3 


£310 

£440 


APPLE 48k £480 

Disk drive with control card £260 

Full range of Video monitors, Hardware 
Software, Documentation, Printers, cards and accessories. 
MAIL0RDERT0CENTRAL0FFICE 

Send for further details on rest of our excellent range of software hardware 
* Alt prfeas bk. V.A.T. * Our own low cost maintenance 24 hrs. service * Please ask for other 
brands ol software and hardware 


MICROCOMPUTER HIRE SERVICE 

A TRIAL PERIOD FOR YOUR COMPUTERISATION 
A COMPREHENSIVE SERVICE FOR RENTALS 
SIRIUS 1 , IBM Superbrain with application packages. Apple System, 
PEI, Tandy; Sorcerer, Horizon, Sirius 1 , IBM, Osborne Printers, 
BBC(b), ICL, Zenith 
ShortTerm Rental Available 

CENTRAL OFFICE: 

Microcomputer Spacedrome, 3 Westholm, Hampstead, London NW11. 
01-4585845 
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Buy our 

. £ 475 * 

Daisy Wheel Printer 
for your computer 
and you have an 
Electronic typewriter 
absolutely FREE 



The T/Printer 35 is the lightest weight and 
lowest cost daisy wheel printer you can buy for your 
computer. So it will fit within your budget and you can 
carry it wherever you take your micro. Yet it is tough 
enough to give years of reliable service. Interchange- 
able typefaces {standard Olivetti 100 character daisy 
wheels), variable pitch, multiple copies— all the features 
you would expect of more expensive word processing 
printers. 

Yet the T/Printer 35 costs only £475 with 
parallel interface. Operating speed under computer 
control is approximately 120 words per minute of letter 
perfect output. What typist can equal that? 

Then when you’re finished using it as a 
computer printer, the T/Printer 35 is ready to go right 
on working as an electronic typewriter. 

That's the dual-purpose T/Printer 35— the 
versatile computer printer that fits your budget. 

Orders are shipped within the UK carriage-free. 
To order or for more information about the T/Printer 35: 

*The Tf Printer 35 costs £4 75 tcith Centronics compatible parallel interface. 
With RS-232C interface it costs £535. Prices listed are exclusive of VAT 



Datarite Terminals Ltd 
C a Ida re House 
144-146 High Road 
Chadwell Heath, Essex RM6 6NT 
Tel: 01-590 1155 




somewnere nanay to Keep 
Mini-Disks Only £35 (Plus£2pSp) 


The Willis Mini Disk File is a 
handsome, virtually 
indestructible filing system for 
your valuable programs and 
data files, 

Disks are stored in 10 
sections, each with an ingenious 
lift mechanism, which enables 
you to display them five at a 
time, using only the thumb and 
forefinger. 

The file holds fifty 5 T 
mini-disks and can be locked for 
security. 

Just one of the items from 
the Willis catalogue. 


HT Willis Computer Supples Ltd , FREEPOST 
PO BOX 10. Southmsll Fload. Bishop's Stratford, 
Herts. CM23 tBFk Telephone: Bishop’s- Stanford 

-Mini Disk Rle(s) at 


£35 + E2p&p(Che<iue/PQ). 
Name _ 


Or debit my Access/ 1 Barclay card No. 

i i i | 


Signature _ 


Please send your colour catalogue (tick, box) Q 

[WILLIS Computer Supplies [ 
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r vt) irritate „ 
in) skin disorder 


hairs on the leaves 
provoke. — net’tl 
like nettle stings, 
net’work (rt) 1. chain of interconnected 
persons, operations, or electrical 
conductors, group of broadcasting 
stations connected for simultaneous 
broadcast. 2. electronics, a 
interconnected 




PASCAL DOS 

i APPLE IBM PC 
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PROJECT PLANNING 

WITH 

MASTER PLANNER 



NETWORK ANALYSES 
RESOURCE ANALYSES 
RESOURCE ALLOCATION 
KEY EVENTS 
CALENDARS 

USER SPECIFIED REPORTS 
BAR CHARTS 
HISTOGRAMS 

RESOURCE OVEfl/UNDEK USAGE 

SORTING 

SUBNET LIBRARY 

CRITICAL PATH REPORT 

DEFT/COST CODES 

AUTO UPDATE 

NETWORK ERROR DETECTION 



Computer Systems Limited 


Sunderland House, Sunderland St., Macclesfield, Cheshire. (0625) 616399 
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SOFTWARE FOR CP/M 

HIGH QUALITY SOFTWARE - WITH HIGH QUALITY SERVICE 


NEW THE FORMULA £300. Application Builder and Reporter. SPELL STAR £125. Option for 
Wordstar. SUPER CALC £165. Spread Sheet financial planning. 


WORDSTAR Professional word processing software. Onscreen formatting, £250 
wordwrap, pagination, line and character count on view. Micro-justification on 
daisy-wheel printer. Search and replace. Block/paragraph manipulation. External 
file read/wnte. Background printing during editing etc. 

MAIL - MERGE - Powerful Wordstar enhancement foi fiie merging and £65 

doc u men i personalisation. 

OAT AS TAR Screen orientated system for Data Entry, Retrieval and Updating, £175 
SUPE RSORT - Sort, merge and selection program. £125 

CONFIGURABLE BUSINESS SYSTEM (CBS) Unique information 

management system with user definable files, powerful report generator, menu- £225 

driven for ease of u$e, No programming Experience necessary i 


ACCOUNTING PACKAGES by Median Tec PAYROLL SALES, PURCHASE, £300 
NOMINAL Specially developed hy UK software house to exacting specifications. Kh 
Written in Microsoft Basic each package may be customised by end user, all are 
widely used. Ledgers are open item. Payroll caters for weekly and monthly pay. 

PROJECT COST CONTROL/ JOB ACCOUNTING A comprehensive set of 
programs to monitor budgets, account for expenditure and project completion CISC 


etc. Ideally suited fur contractors. Written in CBASlC-2- 

ST ATI STICS PACKAGE Over 25 routines including Regression & A NOV A £100 

MATHS PACKAGE Over A0 easily used routines. £100 

IBM CP/M COMPATIBILITY Powerful utility to transfer data lo/lrom 

IBM machines in standard disk format. £110 

MICROSOFT BASIC INTERPRETER £155 

MICROSOFT SASIC COMPILER £205 


MICROSOFT FORTRAN COMPILER £205 

MICROSOFT COBOL £310 

MAGS AM Versatile easy to use Keyed File Management System for £130 

Mncrosott Basic or GBASlC. 

CIS COBOL - ANSI' ?4 implement at ion to full level 1 standard. Supports £42 5 

random, indexed and sequential files, features for conversational working, 
screen control, interactive debugging, program segmentation etc. 

FORMS- 2 - Automane COBOL code generator for screen formats. £100 

PASCAL Z £255 

STRUCTURED BASIC Relocatable compiler £160 

CBASlC-2 ■ Extended Disk Basic pseudo compiler and run-time interpreter, £75 
SELECTOR III - C2 - Information management system written in C8ASIC-2 £185 

SELECTOR IV - Upward compatible version of Ml with enhanced reporting. £300 

BSTAM - Telecomms facility tor exchanging files between CP/M computers. £110 

ASCOM - Facility for communicating with other computers. £95 

TRANSFER CP/M to CP/M hie exchange telecomms source code £9 

MACRO 30 Macro Assembler £99 

CP/M 2.2 - Standard Version B" Single Density. £99 

Please contact us for availability of other products 


All orders must he PREPAID. Add Et per item P & P j Minimum £2.00] and VAT 
CP/M is trade mark of Digital Research 



TELESYSTEMS LTD 

P.O. Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD 
Telephone (02406) 5314 
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P.M.S. Developments 

0432-265768 Hereford 


ZENITH 16-Bit Computer with High Resolution Colour 

Graphics (640 by 250), 8088 and 8085 processors, 128K user 
ram, 2 DSDD 320KB drives, 2 Serial ports, 1 Parallel port, 
Disk controller supporting 4 each 8" drives and 4 each 5.25" 
drives, 4 slots of S- 1 00 bus for options. Light-pen socket. Sup- 
plied with MSDOS, CP/M 8 5 and 16-Bit Microsoft Colour 
Basic with FULL GRAPHICS implementation, complete 
documentation including MSDOS assembler listings (7 
manuals). 

With 12 Month Warranty. Fro m £1,975 

8" DISK SUBSYSTEM, Capacity: SAMByres, 2 Double- 
sided Double Density Drives in case 9"wxlO"hxlS"d with 
PSU, Fan, 50- way data connector, 1.5M data cable, mains 
cable. 

Onl y £1,050 

ZENITH ZVM-121 12" Green screen monitors £85.00 

OSBORNE I personal computer and software £1,250 

OSBORNE II Double Density Disk model £1,375 

Supplied with FREE 12" Green Monitor! 


INTELLIGENT EPROM PROGRAMMER. 4K Buffer, 
RS 232, Interface. 

Programs: 2716, IMS 2716. IMS 2516, TMS 2508. TMS 
2708, 2732, 2532, TMS 2532. On screen editing, Can be used 
with Terminal only!., £349.00 

MULTIBUS HARD DISK SYSTEM comprising: Intel 
80/24 CPU card, 64K ram, DMA disk controller, 4-port serial 
card, Cynthia D140 Drive (10MB + 10MB removable car- 
tridge) CP/M operating system and Basic. 
ex-Development system, only £1,750 

\X e are unable to list all our items. If you would like details of 
these or more informatio n on the above, please contact us. 

Please add VAT to all prices. 
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ACT 

mstnusi 


THE State-of-the-Art Microcomputer 

— 16 bit processor 

— 128K RAM 

2 x 600K disk store 

— 800 x40G pixel resolution graphics 
— CP/M operating system 

PLUS Extremely well-documented, user- 
friendly state-of-the-art application 
software 

— ACT PULSAR accounting system 
— Sapphire systems management 
accounting and reporting system 
— Sorcim SUPERCALC 

— intelligence (UK) MICRO MODELLER 
— Micropro WORDSTAR 

PLUS A range of high level languages, 
including Microsoft BASIC-86, Digital 
Research C-BASIC 86, Micro Focus 
Cis-COBOL etc, etc. 

For more information on the ACT SIRIUS l or the above 
software packages please contact Dr Gordon Reff at 

DRAGON SYSTEMS LTD. 

(0792) 474498 

37 Walter Road, Swansea, West Glamorgan 
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SOFTWARE 

Tiy before you Buy 

If you need software on a trial or short- 
term basis — you need ATLANTA 
RENTALS, 

Famous names in our huge library of 
software include ail Visicorp products 
Micromodeller, Desktop/Ptan, 

Microfinesse, Mieroplanning, TABS, 

Padmede, Wordstar, Cardbox, Format-80, 
dBase II etc. etc. 

We also provide the hardware — Apple II 
and Apple HI, Sirius 1 and now the IBM, 
plus top quality printers, monitors, hard 
and floppy disk drives, sheet feeders, 
line plotters and alf peripherals to 
complete the rental picture. 

No capital expenditure, no membership 
nonsense, and no waiting. Fixed 
charges, full support and friendly 
people. 

Rental hotline 01-729 1411 

•QtLanta Data Systems 
350/356 Old Street, Londtin, EC IV 9DT, 01-739 5889 
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Franciscus Sylvius (died 1672), Germab J 
anatomist, sym. abbrev for. 1. symbol \/ 
2. chem. symmetrical. 3. symphony. 4, 
symptom. / 

symbiosis (n) 1. living together in j 

harmony of two organisms of different y 
kinds esp to their mutual benefit, 
symbiotic (adj) — symbiotic computer 
systems manufacturers of symbnet (n) 
symbfile (n) (see over). 




SIRIUS CP/A/ 

i PASCAL DOS 
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If you have purchasing responsibility In the computer Peripherals fields 

you cant afford to miss the . . . 



^S&s» 

rMM> rt SfS«scuss 

VQfSSS* 






sssaw-r 


H note\, Ha* • ■■ ■ - 


VBBO Rtl i2SiS l “*“''rtB9!>W* MS 

tsfreeofc*} 3 ^^ % 3 s&G£S&S£I&*'* 




SSSSmSSb!®”^' 



Post to: The Exhibition Manager, Peripherals 83, (PC Exhibitions Ltd, 
surrey House, 1 Throwley way, Sutton, Surrey SMI 400. 


Please send copy/coptes of the Peripherals 83 visitor registration leaf let(s) to: 

Name 


"pci 


Position in Company 

Company 

Address 


Telephone 
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symb/net. (n) (see fig l) 1. speedy 
long range, local area network 
system, capable of ranges to 9km. 
utilises fibre optic cable and semi 
conductor laser to transmit data; 
symbnet enables user to link various 
microcomputers supported by 
symbfile (see below) 2. compatible 
with DOS, PASCAL ,CP/ M ; transfer 
rate 50 kHZ, transmission power 800 
micro W cable, fire retardant P.V.C. 
grade 32, signal insensitive to 
electrical noise, cannot be 
corrupted; system nucleus symbfUe 
(see below). 



fig 1 symb/net. 


symb/file (n) (see fig II) 1. high 
capacity, high quality, 5 j" 

Winchester sub-system, compatible 
with most microcomputers including 
APPLE]!,///, IBM PC, and 
SIRIUS. Other features include 2. a 
cold booting facility 3. one year’s full 
warranty. Also available on symbfile 
top quality software including 
database, word processing and 
accounting packages. 4 . capacities 
range from 3-84 megabytes; average 
speed of access 90ms, 32 sectors per 
track; rotational speed 3600 (rpm) 5. 
used at the centre of network system 
— symbnet (see above). 



fig II symb/file 


Symbiotic Computer Systems Ltd. 

32 Elmwood Road, Croydon, CR9 2TX. Telephone: 01-683 1137 (PBX) Telex: 893815 

APPLE IBM PC SIRIUS CP/M PASCAL DOS 
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WANTED 



Intelligent Software Ltd., internationally 
renowned producer of microcomputer 
and games software, is looking for 
exceptionally talented programmers to 
join its team of software designers and 
writers. 

Experience of assembly language is 
essential, but a willingness to work 
hard and boundless enthusiasm are 
much more important than formal 
qualifications. 

Intelligent Software is particularly 
interested in programmers who have 
proven abilities in the design and pro- 
gramming of video games. 

We believe in outstanding pay for out- 
standing programmers. 

Please write to: 

David Levy, 

Intelligent Software Ltd., Dept. PC, 

21 , Store Street, 

London WC1 E 7DH. 


inTELLICEriT SOFTWARE LTD 
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a LLGroup Company 


Fibre optics for 
microcomputing 

Fibre optics cabling makes possible 
reliable digital communications 
in all environments. 

U- EO offers a complete service to 
the microcomputing industry: 

* Low cost evaluation kits 

* Apple ] [ and III single and 
multiple port serial interfaces 

* Line drivers 

* Cable and components 

HU-0LSCTRO 
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Easy Software 
T v. for the 

IBM Personal Computer 

Known throughout the U.S.A. as a powerful, 
no-nonsense and easy-to-use aid to business 
efficiency, the IUS Easy Family ™of integrated 
software programs for the IBM PC (under 
PC-DOS) is now available in the U.K. 

TM 

Easy Writer II turns your IBM PC into a sophisticated 
easy-to-use word processor, outclassing other PC 
programs and some dedicated word processor systems 
Features include easy editing, bold face, justified or 
ranged text, and easily read page-oriented display. 

EasySpdler II automatically checks your document 
against its own 88710-word vocabulary, or an 
unlimited number of specialized words. Indications are 
clear, and in plain English. 

Easy File? 1 lets you enter, change, sort and retrieve the 
exact information you need, without delay Automatic 
mailing list merge. Integrates with BASIC files. 
Compatible with EasyWriter II, 

KasvPianner 1 is a comprehensive and versatile 
electronic spreadsheet, allowing you to prepare 
professional reports on your IBM PC with the minimum 
of eifort Compatible with other EasyFamily programs. 

IUS software. Distributed in the U.K by 

XI1AN 

SYSTEMS 

23 Cumberland Place 
Southampton SO I 2BB 
Te). (0703) 334711 


PO Box 1 1 

Cran brook. Kent TNI 7 2 DP 
Tel (058 080) 310 


N.1M in a trademark of 

International Business Machines Corporation, 


► Circle No. 218 


LMVltcro computers Ltd 

Winstanley Industrial Estate, Long Lane, 
Warrington, Cheshire, WA2 8PR , England 
Telephone 0925 54 11 7 Tele* 629279 UMICRO G 
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ATA THE PRICE BEATERS 



[cippkz 


A Fresh new 48K Apple 



Software 

m a ' 7 

FFSR<*|#»ri £5 

DB Master 3 £|3 

l$£Ga fat lory 5 . . -1 l 1 53* 

Mathemagir , . 

GMphmngk . ... ,£5 

Em hymilh 4 I .AO 

UnsTonlftit ... .£4 

Apple Fast al £ I 4 1 

Applewriter .... £3* 

Applewriterll £6; 

«hlar3.0 , a 1 5: 

Mail merge as* 

Vlasac Orbit Accounting Modules; 
Prices nn application - Please 
phone for list. 


pa 

Latest packaging 
versions 

Visicak £ 1 2 1 

Vtsitrcnd Plot,.,. £149 

Vtsidex 1 49 

Vi sifile , £ 1 59 

Viskcfiedule , £ 180 

Disk Drives 

Apple disk drives at these 
incredible low prices! 

Willi Controller £270 

without Controller £220 

Apple HI 

128K £1995 

255ft £2495 

Secondary Disk Drive £240 

Profile Hard Disk ... £2095 

Please phone for comprehensive Hst. 



Hitachi 12 Green Screen 
Monitors 0niy£90 FREE 
An I i-Cilai 

Interfaces 

Parallel Printer Card £70 


Epson 

Printers 

Unbeatable 

Value! 

MX80T (Type 3} »»*... £290 
MX80F/T(Type 3) ..£3 15 
MXlOOF/TfType 3) £420 
Other printer prices on 


i 6K RAM Card... 
1 28K RAM Card . 


Screen 

application 




,,.£70 

£105 

v i ns 

Accessories 


»■ - 1 • - A J ' « J 

£99 

Tumeric ftes pad 

.,.-£7,s 

£220 

JovslieKlTftO 

..£29 

£200 

Paddles 

,,.£19 

£23 

Cooling Fan 

EO BASES'* Disks 

£55 

. ..£20 

....£48 

Listing Paper 

£ 18 

.£350 

Locking Disk Box 

£20 



r H? 4 *- 


IBM PC 64 K UK Spec 
240v power supply £2 74^ 


System Expansion 

64 ft Memory Board .....£277 

1 28ft Memory Board ....*,,£382 

192ft Memory Board. .,,**,.* £476 

256ft Memory Board...... £572 

5 1 2 ft Memory Board £90D 

Baby Blue £392 

Big Blue *...*...*.,*.,,,*..*..*..*.£392 

Hard Disks 

5 mb Winchester £ \ Q4g 

1 2 mb Winchester £2 197 

20 mb Win Chester {with tape backup) £2699 

Other Accessories 

Mono Graphics Monitor .*..,,...£155 

Cotou r Mon i tor £62 5 

Colour/ Graphics Card £340 

Asynchronous Com ms Card. £ 1 70 

Frinter adapter £63 

IB M Joysti cks .,,**.,....£ 42 
Light (ien £159 


IBM Software 

l f m Pasta I Compi ler . „ , £359 

IBM Cabal Compiler,. .£830 

IBM Fortran Compiler ,,,.£420 

IBM Basic Compiler ., ..„* .£409 

IBM Macro Assembler ,,,£1 19 

UCSD P - System Pascal £749 

UCSD P - System Pascal Compiler ,*£210 

UCSD F - System Fortran 77 £749 

Fortran Compiler 77 £210 

CP/MC86 £287 

Vfskafc 256ft £159 1 

Supercalc ,.£175 YsTX/ 

Time Manager ,..£108 wY* 

Volkswriter „,..£.! 46 \ 

Easywriterll ....* £229^ 

Wordstar * £245 

Maflmerge ,..,.£89 / 

dBase 2, ....,£329 

Desktop Plan £ 1 96 l/\j 

Graph Magic..,*,,,,,, , £99 * 

Visi trend / Plot **.,*,,.* £ 1 89 

Viskte* * £166 

Vismie *,.**„„*..„ £156 

Micro-finesse £499 


Hewlett Packard 
7470A Plotter 

RS 232 or HPIB 

Interfaces 
Outstanding Value 
@ £975 



sinus i 


£2995 

£2549 




ACT Sirius I t28ftwith 1 ,2mhS s Disks. 

ACT Sirius I 1211 ft with 2 4 mb I) 5 Disks 
ACT Sirius I 128ft willi I 2 mb D S Disks 

pP' and ■( 0 mb Wine lies ler .,£3995 

— External jo mb Winchester Hard Disk £2549 

28ft Additional Memory .,..£349 

^3 84 ft Additional Memoir ...£70.5 




t 'a \ 


All M.P.5.L* Business 
Accounting Software in stock 
at unbeatable prices, please 
phone for list. ^ 


Championship Black Jack £28 

M I crosoft adve n l ure £ 4 2 

Deadline ,..£42 

Zorks I to 3 {each) £29 


While 
Stocks > 
Last 


Software 

C Basic 86 

. .£1 59 

Level II Cnhoi wilh forms 2 . .. 

£ 549 

Mkmsoll Basic Com pi let 

. £239 

MkrosolE Pascal Compiler . . 

..£299 

Mil rosol E Fort ran Compi lei 

£299 

Mil rosolt Cohol Compilei 

£439 

CP M Programmers ftii 

£ 169 

M S 6 1 )i ts Pn h (ram m e r s ft i t 

.Sl 169 

IEEE 48H Pac kage 

£ 1 69 

Graphic Bisigraf tir.iplik s f'a< k 

£ 169 

ACT Pulsar Soil ware at unbeatable pric v\ 



p commodore 

COMPUTERS 


’lease add 1.5‘C f n wuu order for t ftdclheiv charge 
IMynu nt ,u u-pkd hv cash bankers drall building snneD 
I hrque lot immediate despair h. 

All goods iiio noim.ilb in stock Itouvut please eonlirm before 
i, (diet ling 

We Hire open from 9 3(J*im tu 5.00pm Mood, os to Saturdays 
t redii of 30 day s is ax ailable on of tk iai order s I rom FIX’ s Hospitals 
and edue alional establishments subjec 1 to a 5' ■■ surcharge 

Otherwise t deque wish order Please allow [0 days lor cheque clearance. 

Export orders welcome! 


4016 16ft... £495 

4052 32ft ..£625 

8032 32ft £799 

8096 96ft .£1075 

Super Pel 9000 . £1345 



BkawiiL- 



We accept both Access 
and BarUaycard subject 
to a 5% sut charge 
Telephone orders are 
welcome on l mmm 

01 278 3038 PA-T 



4, ALBIOn HOUSE, 1 , BACK HILL LOHDOH EC I 
01-278 3838/01-278 5285 Telex 25102 Albeta Q 
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USINESS 


MACHINES 




cxsM&mzs oF 
WBAS1 MEMOf&QUbmfaf 


^W£A&i/&i£10 off&yvcoMf&mfc 
^ f%i&s wo msrmj v&y it/ 
W 7 y£uKANt>mM >- v&cWsuPP&E/nm 


m/ioftt- 
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SHARPS 

WITH THE SHARP USER IN MIND 

JOIN NOW1 „ 

The SH ARPSOFT USER NOTES THE 1983 SUBSCRIPTION ONLY 
£5.50 (10.00 OVERSEAS) Three information packed publications a 
year, with programming tips, program listings, and problems 
pages. Whether you have a Sharp [VIZBOR MZ80B or MZ80A this is 
a must for every Sharp owner. 

Back Issues still available:- 

1981 issue Nos 1, 2 & 3 £3.00 UK {£6.00 overseas) 

1982 issue Nos 4, 5 & 6 £7.50 UK (12.00 overseas) 

(issue No 4 is complete with two tapes containing the language 
forth). 

SHARP MZ-80A48K RAM Microcomputer . ...... £499.00 

SHARP MZ8O0OAEU Expansion Unit for MZ-B0A .. ~ £100.00 

SHARP MZ-BDF8 Dual Floppy Disc Drives for MZ-80A 
complete with interface card, cables, CP/M operating 

system and Sharp Disc BASIC & Manual £799.00 

SHARP MZ 80B 64K RAM Micro Computer 320 x 200 

High Res. screen Soft ware con trolled cassette unit - ,,...£50.00 

SHAnP MZ-80FB Dual Floppy Disc Drives for MZ-80B 
complete with interface card, cables, CP/M operating 

system and Sharp Disc BASIC & Manual ...£799,00 

SHARP MZ-80P41 50 cps Dot Matrix Printer .,..£845.00 

SHARP MZ-80P5 80 Cps Dot Matrix Tractor Feed Printer ,.£415.00 

SHARP MZ-S0P6 80 Cps Dot Matrix T factor & 

Friction Feed Printer....... - - £475.00 

The SHARP MZ-80 P4, PS and P6 PRINTERS come complete with Interface 
card, printer cable and ROM. J ust specify which computer it is required for. 

For further information send a stamped addressed envelope for “Connec- 
ting a Printer to my SHARP" an easy to understand information sheet 

SHARPSOFT DUST COVERS 

Keep out harmful dust and grime 


SHARP MZ-80K 

SHARP MZ-80A 

SHARP P3 Printer 

SHARP Dual Disc Drive ....... 

SHARP M280K Expansion Box . 
EPSON MX 80 F/T Printers ......... 


SHARP PC 1500 POCKET COMPUTER 
AND ACCESSORIES 

SHARP PC 1500 Pocket Computer. .... 49.95 

SHARP CE 1 48 RS232 & Centronics Interface Unit £1 49.95 

SHARP CE 1 5A Application Tape - - ^ 4 95 

SHARP CE 150 4 Colour printer/dua! compact 

cassette interface ...... .. - — * *!??■?§ 

SH ARP CE 1 51 4K Add on memory module ........ * £49.95 

SHARP CE1S2 Cassette Recorder/Player...., .£39.95 

SHARP CE 1 53 Add on Soft Card ... UHl 

SHARP C E 1 55 8K Add on memory module .... * £79.95 

SHARP CE 158 8K Add on memory module with 

batte ry bac k u p — >«■■■»« - *** ■ ■■'* £89.95 

5 A N Y O Sm al I p o rt abi e c o m p act c assette record er 

compatible with PC 1500/CE 150 — - £29.95 

SANYO Small portable mini cassette recorder compatible 

with PC 1500/CE 150 and Philips dictating machines - £45.95 

SHARP CSR 150 Paper ro11s(packed in 10s),. ........,.,,£2.92 

SH ARP EA950B 4 Spare black pens for CE 150 printer - £309 

SHARP EA 85QC 4 Spare pens one of each colour 

red, black, biue & green £3,09 

UTILITIES 

ZEN ASSEMBLER (22.50) ZEN TOOL KIT (17.85) 

ZEN DEBUG (14.50) RELOCATE (11.50) 

TAPE COPY (11.50) SHORT COMPRESSOR (5.85) 

BOOKS 

Pe eki n g & Po ke i n g t h e S h a rp MZ-80 A ......... — ■*— — £4.30 

Peeking & Rokeing the Sharp MZ-80K £4.30 

Beginners Guide to MZ 80K Micro Computer £3 95 

DISCOVER FORTH — £ 22 P li 

INTRODUCTION TO FORTH,,., ... - . - 

BASIC for BUSINESS .. — - Ell-fO 

BASIC Programs for Scientists & Engineers £11-50 

ALL PRICES inclusive of V.A.T. 

Please send a stamped addressed envelope for FULL Software/Hardware 
details or phone: 01-739 8559 (24 HRS) leaving your name , address and 
telephone number with particulars of your interest. 


SHARP 


WITH THE SHARP USER IN MIND 

SHARPSOFT LTD, CRISALLEN HOUSE, 2ND FLOOR, 

86190 PAUL STREET. LONDON, EC2. 

TEL. 01-739 8569 
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3481 S/S D/Density 48 tpi 
3491 D/S ^Density 48 tpi 

3504 S’Sitffld 96 tpi 

3 SO 1 D/Sided 96 2 p-i 




DISKING SUPERLUXE 
DISK LIBRARY 

The SDL keeps your YBiuable media dust free 
while ,'i; ihe samg time allows instani selection 
any disk. The $DL holds 30 disks g the SDLX 
holds 2B -disks, They come boned with full 
instructions & labelling. 

SOL only £9.95 SDLX ... Only £ 1 1 .95 

Upreung conversion Kn C2.Q0 

□TY SDL prices EXC VAT add £2.00 for SDLX 
T-4 S S 10-19 20-49 50-93 100- 

£9.95 £9r4S £6.35 £8 60 £7.90 £7 15 


U*K. P&P RATES INC INS. EXC VAT 

Minidisks 1-2 PACKS eadh pack @ 95p 
Minidisks 3-5 PACKS each peck @ ?5p 
Minidisks 6-9 PACKS each yack @ 60p 
Minidisks TO * PACKS ■ POST FREE ' 
8 disks- 1-2 PACKS each pack @ £1.30 
B' disks 3-5 PACKS each pack © 90 p 

3" disks 6 '9 PACKS each pack ® 7 Op 

S“ disks 10- PACKS * POST FREE* 
LSS 5-25" Lihrary box 1-4 dfF @ 4Qp 
L65 5.25' Library bo* 5-9 off @ 30p 
LB5 5.25' Library ho* 10- P 20p 
L08 B' Library bo* 1 -4 off (g) 60p 

L09 3" Library box 5-9 off @ 4 5a 

LB8 8" Library bt>K 10- pfl 30p 

F«r CK5 5-25" Cleaning kit read Minidisk 
postal fares 10’ POST FREE For CKS“ 
Cleening kir read 8“ disk* postal rates 10- 
POBT FREE. For SDL Or SDLX iS-2 5' version 
only] read Minidisk postal rates. 

NORMAL ORDERS 

We accept Armed F Dress and efF 
Ministry of Defence Establishments 
orders over £50.00 in value. All other 
customers cheques with order please 
payable to DISKING, If you are a large 
establishment, and cannot raise 
cheques without an invoice pl&aee post 
or telephone us your order, and we will 
send a proforma invoice by return, for 
your accounts department to pay 
against. 


DISK DR | VC HEAD CLEANING KITS 
Prevent head Crashes and ensure efficient arror- 
frec opcrairnn. Enough for 26 bi-monthly cteflilS 
“ a lot cheaper than a service cad' 

CK5 for 5.2 5 J1 disk drives £16.00 

CK8 for S'” disk drives . , , £l 6 00 

Prices EXC VAT 


PLASTIC LIBRARY BOXES 

Unbeaioura value (FREE wiih every ran disks 

ordered I 

LB5 for minidisks ,,, £ 2 20 

LBS for 8' ' disks ! . Prices EX C VAT 


CREDIT CARD ORDERS 

We welcome Access (MestercbargeK 
Barclaycard (VISA) and Diners Clob 
International, and there is NO credit 
card surcharge. You may write your 
c/card No. on your order or telephone 
the order day or night, 385 days s year. 
Vou may speak for as long as you lake, 
and don r t forget to give the following 
details: 

1. The Cardholder Name 

2. The Cardholder Address 

3, Delivery Address if different 

4, Day-time telephone number 
Sr First Class or ordinary post 
6. Your Credit Card Number 

7 What you wish to Order 
You may leave the rest to USM 

URGENT ORDERS 

Either post your cheque not forgetting 
to stamp it FIRST CLASS, or 
telephone your order with credit card 
No,, mentioning in either instance that 
your order is URGENT. You may then 
pay FIRST CLASS POST for your 
goods, iT required, 

FIRST CLASS RATES EXC VAT 

First TEN-PACK (Mini or 8" I £1,80 

Second and subsequent £1.30 


TRADE CORNER 

"FREE CREDIT CARD CALCULATOR AND SDL GIFT VOUCHER* 

Write to us on your letter headed paper, and ask for our special TRADE PACK. 
You will receive an SDL Gift Voucher and details of our special prides and offers. 
Our diskette prices allow you good margins AND their very high duality ensures 
that vou can sell 'em and forgot 'em! Furthermore we enclose a FREE CREDIT 
CARD CALCULATOR and SDL voucher with every 100 disks shipped. 

Those of you selling Software or Hardware will be interested in our vendor 
branding brochure, which will also be enclosed, 


Tel (042 B) 722563 Telev 849131 Tel her G 

To: OtKKtfMCS FREEPOST. Liphook, Hants, GU30 78R. U.K. 


DESCRIPTION 


PRICE EXC VAT 


TOTAL GOODS VALUE EXC. VAT 

TOTAL DELIVERY AND INSURANCE 

SU8 TOTAL EXC. VAT 

VAT 

VALUE OF CHEQUE PAYABLE TO DISKING 


Plaaaa charge my credit card No : 


PC 2 * 

j 


.,vpDISK /—■ 

I 


DISKING 

THE WORLD'S FINEST DISKETTES 
THE UK'S FASTEST SERVICE 

DISKING INTERNATIONAL FREEPOST, LIPHOOK, HANTS GU 30 7BR, UK 
TELEPHONE (0428) 722563 TWX 849131 G 


NEW 

1983 

OFFERS 


FREE with EVERY TEN-PACK of disks from 
DISKING: 

1 . Plastic Library box value C2.20 

2, PVC bound Disk DirdClory value £1.00 

3. The "soft touch’ Diskwnter value 5Qp 

4, Prus a SupeNuxe Disk Library Gift Voucher 
value over £2.00 

Five vouchers entitle ygu to a FREE SDL oi sik 
entitFe you to an SDLX Instructions and 
contfitions with every TemPack 


MEMOREX PROMOTION 

♦ FREE calculator *■ 

In addition to the above we are packing a FREE 
CREDIT CARD MEMORY CALCULATOR with 
every two Ten, Packs of ANY MEMOREX disks, 
provided yo-u mention this ad. 




maxEll Datalife 


THE GOLD STANDARD 

rn an aga whan new standards are constantly 
ameiging, one bisk Cdnsistantiy moats or 
exceeds them all. Maxell have run disks over ten 
minion passes, under conditions tf earned to find 
weak points and wear. They coufdn’l and you 
won’i. 

5,25 INCH DISKETTES 

Certified for single OR do ubfe density 
and with hub ring reinforcement. 

EXC VAT 

MD1-D S/Sided 48 tpi.. r , £22.90 

MD2-D D /Sided 48 tpi £32.90 

NIDI 'DD S/Sided 98 tpi £33.90 

MD2-DD D/Sided 96 tpi..,. £43,90 

48 tpi suitable for 35 or 40 track 
operation. 96 tpi suitable for 77 or 80 
track operation. 1 0 fii 1 6 hard sector 
available at same prices. 

S INCH DISKETTES 

EXC VAT 

FD1-128 5/ Sided S/Densriy £29.90 

FD1-XD S/Sided D, "Density,., , .,£34,90 

FD2-X0 Df Sided D/Density £39.90 

32 hard sector available at same prices, 


iiisili 


NOW WITH 5-YEAR WARRANTY 
VERBATIM Datalife are not only the 
j World's favourite media, but now carry 
an unconditional FIVE-YEAR 
WARRANTY Minidisks are ail double 
density with hub ring re info ream ant - 

5,25 INCH DISKETTES 

EXC VAT 

MD525 S/Sided 43 tpi £19.90 

MD550 D/Sided 43 tpi £27,90 

MD577 S/Sided 96 tpi... £28-90 

MD557 D/Sided 96 tpi £36.90 

4 8 tpi suitable for 35 or 40 track 
operation. 96 tpi suitable for 77 or 30 
track operation. 1 0 & 1 & Hard Sector 
available af same prices. 

8 INCH DISKETTES 

EXC VAT 

FG34 ' 1 500 S, Sided S/Densiiy .....£24.90 

FD34 8000 S'Sided S/Density" £3i.BO 

FD 3 4 ■ 0 000 S/Si-rffld D; Density £31.90 

FD34-4001 Of Sided D/DenMy. .. .,£36.90 

Item ] is Verbal im VEREX product and 
SUflerCadeS the FQ34. 1 000 
' For Critical applications 
32 Hard Sector available at same prices 


Memory Excellence 

The surface coaling oi MEMOfiEX diskettes 
incorporates r cross-iinkerf binder system which 
opiimisss signal 1 output to aihjw greater 
r esdf write accuse ey. Froteccetl by a special anti- 
static lubricant 3hg ( onhances bead performance 
and extends media life. 


5.25 INCH DISKETTES 

EXC VAT 

3431 S.'S Sr Densi|y 48 tpi £1 8.90 


48 tpi suiiebfe for 35 or 40 track operation 
38 tpi suitable for 7 7 or 80 track, operation 
10 & 16 Herd Sector ,v . NsbJe at same prices 


B INCH DISKETTES 

nr _ „ „ EXC VAT 

306u S/Secfed S/Densjly £23.90 

3 09 0 S 'Sided D Den sity £26.80 

3102 D.'Sided Q.'Dfl nsity £32.90 

32 herd sector avaiFable at same prices. 
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The ice on the cake' is that, because the Cumana Drive has its 
own power supply, it can be used with many other Micros when 
connected via the appropriate cable. Cumana supply a Drive 
connecting cable which has a standard 34 way edge connector 
plus 34 way BBC connector in the same cable length. This allows 
the Cumana Drive to be connected to numerous makes of micro 
without the need to change connecting cable. And the Japanese 
manufactured disk drives are quiet and utterly dependable. 


CS50A Single sided 40 track TEAC drive in a cabinet 

w ith own power supply 1 00K £ 1 99 

CD 50 A 2 single sided 40 track TEAC drives in a cabinet 

with own power supply 200K £360 

CS50E Single sided 80 Track TEAC Drive with 

cabi net and o w n power s u pply 200K £265 

C D 50 E 2 si n gi e si ded 80 T rack TE AC Drive s in 

cabinet with own power supply 4O0K £495 

CS50F Double sided 80 T rack TEAC Drive with 

cabi net and 0 w n power s u pply 4Q0K £345 

CP50F 2 double sided 80 Track TEAC Drives with 

cab i net a nd own po we r supp I y 800 K £619 

2 drive Cable for BBC Micro £15 

2 drive Cable for BBC Micro plus TRS80. 

Video, Genie etc. £1 6 

UPGRADE KITS A— > B £90 


Cumana Ltd 

Unit 1 , The Pines Trading Estate, Broad Street, 
GUILDFORD, Surrey. GU3 3BH. Tel: (0483) 503121. 
Telex: 859380 CUMANA. 


ml it 
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The Portable Electronic 
Office is here at last 


Ask Midlectron about the Epson HX-20, and 
you’ll soon see it’s not just another advanced 
calculator. 

It’s got a printer, cassette storage, and a unique 
virtual LCD screen built in. Plus a full-size typewriter 
keyboard. Yet it actually fits into any briefcase. 


It runs professional software too. Like word 
processing and sales forecasting packages So busy 
salesmen, engineers and managers can take 
advantage of real business computing -anywhere. 

The amazing HX-20 is available off the shelf from 
Midlectron. At a price that’s even more amazing. 


iviiuic^liuu. rtici priue mats even more amazing. 

The Briefcase Computer for £486 



MIDLECTRON 

Computer Systems and Terminals 


Midlectron House, Nottingham Road, Belper, Derby DE5 1 JQ. 
Telephone: Belper(077 382)681 1 Telex: 377879 


Southern Sales Office: Balfour House, 390-398 High Road, 
Ilford, Essex. Telephone: 01-514 1 188 
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The basic model has dualZSOA processors, one for keyboard 


BBSS 
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and screen handling, giving soft function keys, a numeric 
key pad with cursor control for screen editing with 
CP/M It runs a full 64K CP/M on the main processor. 

The 96 K High Resolution Graphics model gives up to 
784 x 256 pixels on the built in monitor or on an 
external colour monitor 392 x 256 pixels in 8 colour 
mode or 784 x 256 pixels in 4 colour mode. It can also use 
a 48 x 16 character display on the internal monitor as a 
"Command Screen" for the High Resolution Colour 
Graphics on an external monitor giving a very powerful 
dual screen CAD type facility. 

Many optional enhancements available 
immediately, include:- 

1. Double sided disk drives giving 1.5 
Megabytes of storage, £250.00 + VAT. 

2. Switchable CP/M or NASCOM compatible 
operating systems, on the High Resolution 
Colour Graphics model only -£85.00 + VAT. 

3. Optional pages of 64K RAM up to a 
maximum of V% Megabyte. 

4. Extra RAM as “Pseudo Disc" to give 
superfast operation. 


It includes an RS232 interface and 
dual 8 bit parallel ports with handshake 
for communications. Centronics 
standard printers etc. 


u<snii_LucDf=?-ri— i 

Computers Ltd 

16The Square, Kenilworth, Warwickshire CV8 1EB. Telephone: (0926) 512348 


PSION 

MICROCOMPUTER 
PROGRAMMERS 
& ANALYSIS 

Psion is a substantial and rapidly growing 
microcomputer applications and soft- 
ware house. 

We require creative, skilled and able 
programmers and analysts. Applicants 
should have experience of assembly 
language and machine-code on one or 
more microprocessors. This is an exciting 
opportunity to work with a dedicated 
team in Central London in the fastest- 
growing area of computers. 

Salary range £8,000 to £15,000 per an- 
num depending on skill, experience and 
creative potential. 

PSION LTD., 2 Huntsworth Mews, 
Gloucester Place, London NW1. 
Telephone: 01-723 6919 or 01-723 9408 


YOUR 
WAY TO B 





LEARN 



IN YOUR OWN 
HOME, 

IN YOUR OWN 
TIME, 

AT YOUR OWN 
PACE. 


Learn computer programming quickly and easily ' 
through the renowned ICS "Open College'' 
system, taking the course at your own pace and 
in your own time. 

Use the famous ICS study texts, backed up by 
your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 

Courses; 

Introduction to Computer 

Programming 
Programming in BASIC 
Programming in COBOL 

[CACci 

Approved by CACC Member of A0CC 


ALL DETAILS FREE- SIMPLY RETURN THE COUPON BELOW 


Please send me your prospectus on Computer Programming 



Name 

Address. 


» Circle No. 225 


I 
l 
l 
I 

KUuirawm urD ^ 3a " - 

Lr.ipurattmi London 5W8 4UJ , s n hyurv 
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Post to; Dept D346 

ICS School of Computer Programming 
Ihv NiJtir iHleI 1 80 Stewarts Road, 

buui’jtiuii 
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VKMKYOUR 


TO LOOK LIKE Sun^ 


S&MOC >S^~J > . 

INCLUDES t 

OCK GRAPHICS few* 

And supers i os 
•^compatas ilitt 
O — opsvs y 


MICROIAOPS LTpr 
53- ACTON Rft-LOl 
NClOiFR' TEL: 


[Liverpool, 


Frodsham 
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s $>‘ 


& 


pA> 


Easy parking off the M56 


{JUfIC. 12) 




northern 


Frodsham 


computers 
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BRAIN SURGEON 

Anita Electronic Services (London) Lid 
are specialists in the repair and service of 
Superbrain t and I! and associated prin- 
ters including Apple silent type, Centro- 
nix Anadex. NEC. GUME, Ricoh and 
Empson. 

We also specialise in the repair of Com- 
modore and Apple computers. 

We offer a fast on-sight service or alter- 
natively repairs can be carried out at our 
workshops should you wish to bring in 
your machine. 

Maintenance contracts are available at 
very competitive prices. Trade enquiries 
welcome. 

For further information telephone or write 
to: 

MR D. WILKINSON 
Anita Electronic Services Ltd., 
15 Clerkenwell Close, 
London E.C*1. 

01-253 2444 
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SCIENTIFIC SUBROUTINE 
LIBRARY 

Volume 2 — LINEAR PROGRAMMING 

Reduction of a Simplex Tableau: Integer Programnv 
ing: Partial Integer Programming: Inverted Matrix 
Method: Conversational Linear Programming 
System: Least Cost Mix Problem. 

Manuals including full source listings with im- 
plementation notes and documentation — Volume 
2B (BASIC) £25, Volume 2P (PASCAL) £30. Software 
in CP;M {S' - SSSD) or DEC RXQ1 (RT-1 1), Formats £75 
+ VAT. 

MICRO LOGIC CONSULTANTS LTD. 

57. Station fld., Southwater, Horsham,. W. Sussex. 
Telephone: 0403 731fllfi 
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South London , Surrey 

ERA Consultants Ltd. 

Grove House Grove Road, 
Sutton, Surrey SMI 1BQ 

Tel: 01-661 2060 
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HISOFT PASCAL 4 
INCREDIBLE SPEED 
INCREDIBLE PRICE 

Hi son are pleased id announce their latest Pascal compiler, 
the fastest and most powerful so far, at an amazingly low 
price. 

Hi soft Pascal 4 is art almost complete implementation of the 
Pascal language as given in the Pascal User Manual and 
Repon Uertsen/Wirthi 'including POINTERS, RECORDS and (for 
disk systems) FILEs AIL maior Pascal statements and data 
structures are supported together with many useful additions 
such as PEEK, POKE. USER, ADDR (returns the memory 
address of a variable] and, for tape. TOUT and TiN to store and 
retrieve variables to and from tape. 

The compiler produces Zao obfect carte directly [i.e no 
P- codes) and hence the resultant code runs very quickly 
indeed. 

His oft Pascal 4 requires only a 32K system in which le run 
(with plenty o! room to spare) and can be supplied on cassette 
tape or 5J" or 0" diskatm to run under CP/M. The cassette 
rape version comes with its own lokenismg editor and in a 
fmm which is easily adaptable tc any Z3Q system 
Hisofi Pascal 4 is a powerful and high quality piac® of 
software which car be used fur serious program development 
— we offer it at such a low price because we believe that 
such software >s normally overpriced and out of reach o! the 
individual 

Prices: 

HISOFT PASCAL 4 tape version £35 

(NASCOM, SPECTRUM cre! 

HISOFT PASCAL 4 disk version £40 

(NASCDM, SUPERBRAIN, RML39QZ etc,] 

ZO EV Ta Z0Q d evefopmen t system fp r Ge min i £4 5 

GS05 or G809 disk systems] 

* Special offer for ZX SPECTRUM, HISOFT PASCAL for only 
£25 PlttSe add )*>\ VA1 

Send for more deteds from: 

HISOFT, 

60 Hallam Moor, Uden, SWINDON, SN3 6LS. 
Tel. (0793) 26616 (24hr ansaphone). 
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22 Sussex Street,^ 
London SW1V4RW 
Tel: 01-834 3602 


5MByte MSC9800D 
WINCHESTER DISC 

Fully compatible with H PI 000 L, 
9835/45, 9826/36, 9825T, 
85/86/87 and 125 

• Emulates two HP9895 systems 

• Small 17x25x30cm/6 a /4"x10"x12" 

• Lightweight (less than 9kg/20lbs) 

• Low Cost- Fast Delivery 

HEWLETT-PACKARD 

SPECIALISTS 


PRINTERS 

The OKI MICROLINE Range 
Speeds from 80-200 CPS 
Prices from under £200 

For details and 
demonstration contact: 

MICROFARM 

The Old Farmhouse, Jasons Hill, 
CHESHAM, Bucks. HP5 3QW 
Tel. 0494-783915 


MicrcMeds Ltd. 
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ASHFORD 

COMPUTER 

CENTRE 

Most makes of Micros and Accessories sup- 
plied, Courses in Computer Programming 
for the Complete Novice. Free Computer 
Club most Sundays 10 am — 3 pm. Micro 
Hospital £25 00 + parts repairs most 
Micros, 

NO REPAIR — NO CHARGE 

Write or ring for detaits 

2 STATION PARADE, 
CLARENDON ROAD, ASHFORD, 
MIDDLESEX TW15 2RX 
Telephone: ASHFORD (Middx) 44955 


VDU DESK 

TEAK 
LAMINATE 
FINISH 

Assembly 
in seconds 
without tools 
Other sizes 
TRADE ENQUIRIES 
^ WELCOME 
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TPS80 - VIDEO GENIE 
SOFTWARE LIBRARY 

25 Super programmes, machine code 
Arcade games, simulations, competitive 
games. Adventurers, Dungeons & 
Dragons, Puzzles & Ball games; plus a few 
Education & Business programmes. 
Including Amazing 3D Mazes. Trap It, 
Gambling Machine, Star Wars, Breakout & 
Corridors of Doom, to name just a few. Air 
25 on one C43 cassette for only £8,95 
inclusive or send a s.a.e. for full details, 

J. T. WILSON. | DEPT. PC), 

9 Cots wold Terrace, 

Chipping Norton, Oxon. Tel, 0603-3069 
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SCIENTIFIC SUBROUTINE 
LIBRARY 


VOLUME 1 - 

STATISTICS AND FITTING FUNCTIONS 

Mean, standard deviation, normal distribution, par- 
tial expectation, Chauveneis criterion, least 
squares til to polynomial, least squares fit loan ar- 
bitrary function, leasi squares fit optimised for 
repetitive fits to same function, covariance mairix, 
chi-squared statistic, matrix inversion, solution of 
simultaneous equations by Gaussian reduction and 
GausS'Seidei iterative methods, 

Manual including full source listings with im- 
plementation notes and documentation — Volume 
1 B (BASIC) £25 Volume 1 P (PASCAL) £30 Software in 
CP/M fS M SSSD) or DEC RX01 (RT-11) Formats £75 + 
VAT. 

MICRO LOGIC CONSULTANTS LTD, 

57, Station ftd., Southwater, 

Horsham, W, Sussex. 

Telephone: 0403 731 81 & 
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• praxis daisywheel £425 

• NEC/Epson/OK! £call 

• Monitors + cable £ 99 

• OSBORNE £ca11 

• Games for Osborne from £19 


We specialise in Osborne & 
hold large stocks of above. 

CALL FOR SUPERB PRICES 


FRASER ASSOCIATES 
Buckingham (02802) 6087 
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calcsheetTfc 


taflil pfenning 4jn<# modatiing for ffw COM %Q32 am J CBM 3096 

NOT JUST ANOTHER SPREADSHEET 
PROGRAM BUT A COMPREHENSIVE SUITE OF 
PROGRAMS 


IT WILL &ense automaiicaily if you 4 bvb a 32K or 96 K (machine 
IT WILL create dt |TM) dots transfer files which can be accessed 
difaclly, via the CBlC 3 heBt 7 B<TMl or word processing praams (eg 
WordPro] 

IT INCLUDES a specimen VAT spreadsheet which will calculate 
tan. paid and received and hpw much tax due io or Irom the 
Customs for each quarter 

IT INCLUDES examples of invoicing and book-keeping using ibe 
Spreadsheet 

Concise, comprehensive manna! StrppUod 
All this lor just PS inc VAT (plus £1 p&p! 1 
Manuel only £5 plus SOp p&p [dedutiifcto catatarii 78 <tmi , s 
ordered iubsoquently] 


Also available- USING VISICALC, a simirlQ |Uide te the world's 


PWSl fernous spreadsheet program (£5 pluS^Op p&pl 
Available soon:. VtClpry over S^A^S'I'C, a programming manual 
for I he VIC20 user 

[£;. SO plus SOp pftp if ordered now, £4 plus p&p if Prdcrcd after 
publication) 

ESSENTIAL SOFTWARE 
4 Fanshaw Avenue, Barking, Essex 


► Circle No. 248 


tSBRAlNly 

AiveytSfe' 

^WACTEftS 14m 

;; 

OPERATION Ed: 
JfpftPSTAa 


^PRice 

£.3450 


- J° 

Micro wops up7 s; ^^ r 

53->VOTOH RP/LOWd EATON- MOTTI WAHAM 
t FR. TEL ObQ76 642M- 


CAN 

YOUR 

MICRO 

READ 

THIS? 


5 000201 460790- 


Bar' code identification for . . . 

PET/CBM APPLE BBC 


Bar-codes give a speedy and error free means of data 
entry and provide a foolproof method of identifica- 
tion for any item or document. Typical uses include 
stock control, libraries, tiling systems, security & 
checkpoint verification, point ol sale terminals, spare 
parts identification, elc., elc. Many organisations ere 
adopimg bar-coding as a way of introducing compu- 
ter techniques into the work environment Already 
most grocery products are bar coded at source and 
many other areas of industry and commerce are 
following. Bar-codes will soon be commonplace, 


Our sysiqm contains all the hardware & software 
needed to implement a bar code system on 
your computer now, Software to print bar 
codes on an Epson printer is included. More 
information on request - - . please state your 
micro St area of interest. 


Price £199.00 - VAT 


Special systems can be designed , 
contact consultant Lee Allen. 


LOWEST PRICES IN UK 


EPSON 

MX80 

FT3 



Epson, 

Seikosha, Dragon, 

NEC, TEC, Microline, 

Qume. Diablo, BMC, Sanyo, 

Anedex, Centronics, Mannesmann- 
Tally etc. etc. . . All these famous name 
computer products and more at guaranteed lowest 
UK prices. Most can be delivered to your door within 
24 hours. Send SAE tor full lists or phone for a quote 


ALTEK (PC) 1 Green Lane 
Waltqn-on-Thames,J5urrey _ F\ 1 


Please phone before calling (033 22) 44110 


* 
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the lowest 
prices 
anywhere 


FLOPPY DISK DRIVES 


5 1" TANDON + CDC 

Shugart Compatible 
SINGLE SIDED - DOUBLE DENSITY £95 
DOUBLE SIDED- DOUBLE DENS!TY£1 65 


E MOOTS L SYSTEMS LTD, 7 IMPERIAL WAV 
CROYDON AIRPORT IND EST, CROYDON 
Tel: 01 686 9637/01 680 6040 (6 lines) 
Telex: 8951921 ENCO G- 
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MicreMeds Ltd. 
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INSURE 

YOUR COMPUTER 


Impact damage. Fire & Theft Insurance 
for your Computer, Equipment: 


£1 to £1,500 cover £S.D0 p.a: 

£10 (excess) x/$ 


£1 ,500 io £2,500 .£16,00 p. a. 

£15 x/s. 


For details: 


KGJ Insurance Brokers, 


6 Hagley Road, Stourbridge, 
West Mlt 


West Midlands, DY8 1QG 
Tel (03043) 5333/2545 


KENT MICROCOMPUTERS LTD. 

57, Union Street, Maidstone. 

0622 52784 


Ricoh RP 1 600 Primer 

£750 

Paper Tiger 44 S Printer 

£275 

Kode 43 Printer [Teletype) 

£595 

9 rJ Hitachi B/W V.D.U. 

£70 

Megastor 8 r ' Drive DS/SD 


& Interface for Apple II 

£1,150 

Apple III with extra D/Drrve Silent Type, 


Pascall Visicalc III & Business Basic 

C2.45Q 

Apple li Graphics Tablet 

£200 

Adler P2/64 Alphatronic 

£1,800 

Adler DRH80 Printer 

£500 

All prices excluding VAT and for collection from 

our premises. 
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The POWER 


i Circle No. 252 



Plug v 

VDUa 

Pf.nlce (Mollt*. FWfifl tSftNK nrm 
hwu*t absml * swak in i»ic|e Merrioty 

ivppjy tiles ur>(l win coniuiiw ia «un in ihp 

r¥lfhl tt a flUSirii li.lurc WITH HO INI f RRUPf lOfc* TO TOUR 


Vidal wiitin mrmir*g bu^ntir,^ Trill irfiU will Of utiurr.i.- smieiri«& MAINS SPlKlJS 
(inti SURGES, BainiriEt included HMt-d Iw l.rvi 
tJOVA E320 0 *0 anti 25QV& £450.00 louEfniiil 
units owsilftbte 


Power Testing (Sales) Ltd 


6Sa Shenfield Rd. StianffeKL. Brentwood, Essex CMis a HA 
Tel Brentwood [0277] 233lM.Talex 242245fifi 
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RGB COLOUR MONITOR 


ONLY 




-+- CARR + VAT 


We have on offer a limited quantity of 2T ' col- 
our monitors with free isolating transformers. 
The VMC 22 colour monitor features a 22" 
Mullard 1 10°C CRT and is designed to meet 
the hi^h reliability and performance standards 
associated with the games and colour graphics 
industries. 

For shipping purposes the CRT and scan coil 
assembly are separate from the chassis. The 
lugs of the CRT allow it to be mounted in a 
standard 22” colour TV cabinet or a unit of 
your own design. The unit is assembled by 
plugging the wires from the chassis to the tube, 
and soldering the input connector, power con- 
nector and isolating transformers. 

A comprehensive instruction sheet, and 
manual with circuit board diagrams will be sup- 
plied with each unit. 


RAM BARGAINS 


4116 200ns, 

41 16 - 250ns, 

21 14 -3O0ns. 

21 14 L - 200ns. 

4516- 100ns. BBC Ram. 
4164 '200ns. 

6116-1 50ns. C,M05 
2716- 5V 4 50ns. 

271 6 TRIPURA I L 
2732 -450ns, 

2532 450ns 


1 of 

25-99 

100. 

.80 

,75 

.68 

.75 

.70 

.55 

.35 

80 

.75 

.95 

.37 

,83 

3.10 

2.95 

2.80 

4.80 

4,60 

4.20 

4.20 

3.95 

3.50 

2.40 

2.15 

2.00 

6.00 


— 

3 95 

3.75 

3.25 

3,95 

375 

3.25 

P&P* 

VAT @10%. 


A THAN A FLOPPIES 

Minis with free plastic library case and bub rings. 

S/S SID £17.95 for 10 

S/S D/D £19.95 for 10 

D/S D/D £23,50 for IO 

S/S 77 TRACK £26. SO for lO 

S/S 96 TRACK £23. 50 Tor 1 0 

DISCS. 

S/SS/D- £15.50 for 10 

S/S D/D £24.50 fqr 1 0 

D/S D/D £25,50 for 10 

All other discs available. Add B5p p&p +- VAT@lO%, 


See us at the Northern Computer Fair, Belle 
Vue, Manchester — Stand 426, 

Govt — Educational — + Official Orders 

Welcome, 


OPUS SUPPLIES 


1 0 Beckenham Grove 
Shortlands, Kent, 

■ 01-464 5040 01-464 15981 
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EACH PACK E9-50 AN V TWO PACKS £14 50 

ANY THREE PACKS £13 00 ALL FOUR PACKS £19 50 
CEGMON AND WEMON NOT SUITABLE SORRY' 

Ttieie fpur pack 5 <16 gamfcS in iill} offer Ihe UKlOl user 
an CnOrmaus variety of excellent games. As well as last 
smooth 6S0? machine code programs such, as Asteroids, 
Invaders, Gobble Man and more; brain teasers like lhe 30 
Maze. Rubik, Cube Simulator and difficult to beat Back' 

■ gammon; there are a wealth ol classics including Reai 
Time SlAr Trek, Lunar Lander, Splf and Jackpot. 

Promptly delivered and sensibly priced, each tape has 
a 12 months guarantee. YOU COn'l miss this fantastic offer, 
WRITE Ofl PHONE YOUR ORDERS TO OAT 1 
ACCESS ORDERS TAKEN BY PHONE 24 HRS A OAY 
Dealer enquiries welcome 

i ^ > Lower NoHh St., Cheddar. SomerseL 
24hrs Tel. Cheddar 5I52S5 
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TAPE DUPLICATING PROBLEMS ? 

PCS duplicator, ii]i iu 50 euiputh. E( Imina t e i> 

faulty r L'LtirJJL]ji_ (jLLJjl JL ■* 

0 Amplification of ^iic mb! e 

Minal tii&abtfc* eaaiaime AH1_. 

Channel monitor (E.lillj fin OtiL*r 

4s |^-J L iLUTTtlttr jnu .i Li ■ I ilp] dUrilt if 

fa nil ertui'i. 

A!1d*i for computer *ca tin f 
Mi4 rec&niiii"*. 

Siiiluk fur tuii bliner rnic ro-i ini, 

/-X IE r i - : ra’j-lmy elhr/ii. 

£830- vai i unit* v\ii rtinit al E30O + VAT. 

Tor ..^tall* j- ZX MICRO* PRO; 

TAPE DU PLICA. J'lKG SYSTEMS, 

LONDON WCIN, iXX, 

2-JllEt ANSlVEH PJtONE SEttVJCE lj I --itHt-So J I 


SEARCHING FOR BEST PRICE 


FOUND BEST PRICE ... GO TO ORCHARD 


PET 

C2N 

CASSETTE 

RRP 

£55 

Our own 

1016 

I6K 

£550 

transport 

4032 

32K 

£695 

delivers 

3032 

32K 

£895 

nation- 

8096 

9&K 

£1195 

wide 

DISK DRIVES 

2031 

T70K 

£395 

weekly. 

All you 
need is 

4040 

343K 

£695 

our Best 

8050 

1M 

£395 

Price 

8250 

2M 

£1295 

Quotation, 

3060 

m 

£1995 

Contact 

9090 

7.5M 

£2495 

us now! 

PRINTERS 

4022 P 

aOCOLBIDIFi 

£395 

For super 
service. 

8023 

136CQL 

£895 


8309 

DAISY 

£1395 



Our price is unprintable. 

Contact NOW for best price quotation. 
IF you know what you want why watt? 
ORCHARD COMPUTER SERVICES 

ORCHARD HOUSE. 21 ST. MARTINS ST.. 
WALLINGFORD, OX ON. 

TEL; WALLINGFORD (D491) 35S29 
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PACK 2 


OPEN HOUSE 

for 

COMPUTER NOVICES 

Choose your time — day or everting. Learn 
at your own pace on Apple, Pet or CP/M 
Computers. BASIC programming and Busi- 
ness Packages. 

including 

Trial Course £15 — 

4 hours computing practice 

Brochure from: 

MICROCOMPUTER ADVISORY 
CENTRE 

Polytechnic of the Sooth Bank, Borough Road, 
London SE1 CAA. 

Tel.: 01-928 8989 Ext. 2468 
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BUDGET LABELS 


► Minimum hardware, 32K Apple + 1 Disk Drive. 

► Simple. Robust, and flexible program. 

| No reslrtelbong dn tabfil content. 

1 Individual label update. 

* Four typos of print setecuon. 

* Faster than most printers. 


£ 19.95 + VAT. P&P FREE 


FROM; WY£ VALLEY COMPUTER SERVICES. 
BRELSTOWE OLD FARMHOUSE 
MARSTOW, ROSS ON WYE. 

HEftEFS HR9 6HF. 

TELEPHONE: 0300 390410 


CHALLENGE AND PROFIT 

POOLS PREDICTION 

"Computer aided forcasting can significantly in- 
crease the chance of winning" 

THE DATA ... 

* Available for your analysis the complete record 
of alt English Football League games 1S77-B2 
120,230 matches L 

* Not simply win- lose -draw record, bin the actual 
scows and dates, allowing sophisticated ensFysis- 

' Simple numerical array formal. 

* Full documentation, 

■ Supplied with starter analysis programs in BASIC 
and PASCAL. 

•TAPES 12 years daia! C7.50 
•DISCS 15 years data! C l 5. 00 
•Apple DQSfPascal/CPM Superbrain *Rarr "Pet 
•TRS 80 * Dragon *2X-B1 U6K} “Spectrum “most 
Others please enquire 

Selec Software, 37 Councillor Lane, Cheadle, 
Cheshire, SKB 2HX. 061 42B 7425 
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Greater Manchester, Cheshire 

ERA Consultants Ltd. 

127a T Wellington Road South, 
Stockport SKI 3TS 

Tel: 061480 8927 
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POLYGON I 

Si 00 High Resolution Graphics 

Features: 

IEEE 696 512 x 512 graphics 

Latest dedicated controller for high speed opera- 
tion and ease of use. 

512 diagonal can be drawn in 700 us. 

Can display 85 x 57 characters using buiFt fn 
character generator. 

Characters way he: 
straight or tilted 
written horizontally or vertically 
characters may be seeled by a factor of 1 to 16 
[independently for X and Y) 

10 mapped controller does not take up user mem- 
ory space. 

Light pen facility, 3.A.E. for details. 

Bare Bo prd Pro mSidoc. £35.95 

Monochrome ASiT £210-00 

Colour (4 bits/ pixel) A&T £310.00 

Phase add £ J .50 p&p and 15% VAT to total 
DATA SYSTEMS CONSULTANTS, 43 SIMGNBURN 
AVE , FEN HAM, NEWCASTLE UPON TYNE, NE4 
3UA 0632 741723 
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DISKETTES AT UNBEATABLE 
PRICES 

WABASH diskettes 5J " SSSD 
£13.50 per box 
8" SSSD £16,00 per box 
VERBATIM 5 r SSSD £17.50 per 
box 

8" SSSD £23.00 per box 
Prices exclude VAT at 15%. 
Postage and packing free. Send 
for price list to: 

Marlowfield Limited 
Heskefh Bank House, 7-11 Yellow 
House Lane, Southport, PRS 
1ER. 

Telephone: (0704) 360S2 
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COMMODORE EQUIPMENT 


40 col. PET. 

80 col. PET. 

Printers & disk drives at low, low 
prices. 

For details of availability 

CONTACT: 

Kevin at H&V Ltd, 

Basingstoke 62444. 


• Circle No. 265 


197 


PRACTICAL COMPUTING February 1983 










At last! Genuine phonetic synthesis ai a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit £>on 

OR COMPLETE D.I.Y KIT £03 
DEALER ENQUIRIES WELCOME 


Aa seen on BSC TV '‘Computer Programme" 

*BIG EARS * 

SPEECH 
INPUT 
FOR ANY 
COMPUTER 


Hugely successful Speech Syslem 

ecmpleLo wish micrep'TKjnfl, soltware and lull irtsiructiww. a ja 
eul LT TESTED & GUARANTEED ONLY X . 3 

PLEASE STATE COMPUTER' UKlOt. SPECTRUM, ATOM, WASC0M2, 
ViC 20, Miemn. ZXBO/fll, PET, TflS$Q. MZ6W, APPLE II. BBC MCCAQ 

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40 



ZX81 /SPECTRUM 

MUSIC SYNTHESISER (STEREO* 
+ 16 LINE CONTROL PORT 



Play 3-pait music, sound aiteeis, 
drums esc Full cenirol of anact. dec-ay 
and frequency. Input/Outpvl lines prov»de 
control and momiior raciiity too. name Security, flabm Control, 
Model flail way etc. etc. Work* wtih or without 16 K RAM 

Add keyboard to make a live performance polyphonic aymh^sissr! 
Full instructiuris/sottware included 


AMAZING VALUE AT ONLY 

Extra 23 way conneclors at £2 60 


£1 9.50 (KiTj 

£25.50 (BUILT) 


THE COMPOSER 

Music Programme for above synthesiser. 

Enter and play 3 part harmony. 

Includes demonstration tunes. Recommended £7,40 


COLOUR MODULATOR 

RGB in, PAUUHF out (not for ZX) 


KIT £t5 

BUILT £20 


SPECIAL OFFER I.C. £18 

SPEECH OUTPUT CHIP SX-01 

Phoneme Speech Processor DATA £0,60 


Please- add VAT at iS% loan prices. 

Barglayf Access orders accepted by lelapbOhe 


All enquiries 
5.A.E. please 


WILLIAM 

STUART 

SYSTEMS Ltd 


0-0 war HC'USa, Billaneay rla ad, q i 
tferongale. Brentwood, 
tssa*CM13 3SD, England r\ 
Telephone: Brentwood (0277} 610244 
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Mr. RETAILER 


it) 


POINT ACCESS COMPUTERS 

2 Rose Yard, Maidstone, Kent 
ME 14 1HN 

Telephone (0622) 58356 

OF 

DISTRIBUTORS 
ENQUIRIES WELCOME 


SYSTEM 


On Entry of Stock No, Receipt is printed. Stock 
updated, VAT updated and years boo keeping up- 
dated - 

Complete system. Special introductory 

Price' Computer 64 K + 7GQK + Printer - 

MR. RETAILER (C} £2933 + vat 

or MR RETAILER(C) £375 + vat 



I.C. DESIGNS 


1.0. D. SOLVE YOUR I/O PROBLEMS 

A range of euro-size I/O boards 
100x1 60mm 

COMPATIBLE WITH ALL MICROS 
Ideal in any control applications. 
Connections to the Input/Output system 
are made from either an eprom socket 
within the computer or its bus expansion 
connecter. 

'48 Bit Parallel Input/Gutput * 

'Dual Bi-directional Serial RS 232' 

# 1 6 channel 8 bit A/D converter* 
etc, pricesfrom £76 


64 EDWARD ST., 
MIDDLETON, MANCHESTER. 
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Full Colour A4 Manual, 24 pages packed wilh ZX 
Graphics Programming techniques and ideas for games 
and 'serious' Programs. Written in 'easy !o understand' 
language and illustrated at 
every stage . 

Ideas include: 

Inl&rmatien Graphics ] 

Sketch Pads. 

Saving your Art'. 

Making serious 
programs inters sling 

Graphics Stringing, ^ jfc,. 

ZX Printer Graphics . .4? 

£ 1-50 

iWCLUOUKfVK Postal 
Prints' Roller Products ikiI 
19 Borough High Si reef. 

London SE1 9SE 
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• praxis daisywheel £425 

• NEC/Epson/OKI £call 

• Monitors +■ cable £ 99 

• OSBORNE £call 

• Games for Osborne from £19 


We specialise in Osborne & 
hold large stocks of above . 

CALL FOR SUPERB PRICES 


FRASER ASSOCIATES 
Buckingham (02802) 6087 
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MICROCOMPUTER INSURANCE 

Comprehensive cover at a reasonable 

premium : 

• All Risks Cover (ind, Transit) up 
to £8,000 for £20 

• Increased Cost of Working — to 
reinstate tost data 

• Breakdown & Derangement — 
alternative to maintenance agree- 
ment 

Write whh details of equipment to: 

Geoffrey Hoodless & Associates 

Freepost (no stamp required) 

Woking 

Surrey GU21 3BR 

Tel: Woking (04862) 61082 (24 hrs} 
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LOW COST HIGH QUALITY SOFTWARE FOR 
32K COMMODORE PET 

PURCHASE & SALES CONTROL £80 + VAT 

Including new datesort routine Runs both purchase and 
sales ledgers to provide a chronological list of receipts 
and/or payments VAT calculation from either the net or (he 
gross amount (e.g. on petrol receipts) eh VAT amount keyed 
in. Provides due lor payment report at any time and 
purchase Or sales analysis fur any period with totals for net, 
VAT. gross and 99 analysis codes, 

INVOICE PRINT £80 - VAT 

An add-on for PURCHASE & SALES CONTROL to print 
invoices laid out according to your own instructions, which 
you key in on the first run, 

STOCK CONTROL £60 + VAT 

Slack lists with purchase and selling valuaiigns, re-order 
list end list of goods needing re-ordering. 

NOMINAL LEDGER £60 - VAT 

Trial balance, profit & loss, balance sheet and 20 olher 
reports Irom 1000 nominal accounts. 

ADDRESSES £60 - VAT 

Sefecl addresses by categories from your mailing list and 
print labels in pairs. (Labels also available). 

Oon'i be pul off by the lew prices! Write or phone lor 
details: 

Electronic Aids (Tewkesbury) Ltd., JVlythe 
Crest, The Mythe, Tewkesbury, Glos. GL20 
6EB 

Tel (0386) 831020 or (0 84) 294003 
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SUPERBRAIN QD £1400 
10MB INTERTEC DISK £2100 
BOTH TOGETHER £3250 

Both only 6 months old 
Both under maintenance 60 day 
warranty. 

Will deliver. 

BUSINESS LIKE SYSTEMS, 

20a Grove St., WiJmsIow 
0625 53091 5 
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SOUTHAMPTON 


* SUPERBRAIN * COLUMBIA P.C. * 

* SIRIUS* LSI M3* 

* PRINTERS ■ ALL POPULAR MODELS * 

BEST PRICES AVA! LABLE 

PROFESSIONAL INSTALLATIONS FOR; 

* Small businesses * Accountants * Solicitors * 

* Estate Agenrs - Word processing / mailing - 
application; * Newsagents * 

□□□□DEEM 


14/15 Hanover Buildings, Southampton SOI 1JX 
Telephone; 10703) 36936 Telex; 477455 
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BBC SOFTWARE 


£8.05 

£8.05 


EDUCATIONAL - 1 <5-9 years) A/8 
EDUCATIONAL 2(7 9 years) A/B 
Hours of fun and learning for children. 

Animated graphics will make children enjoy maths, 
spelling, clock, memory games etc. 

GAMES OF LOGIC AND CUNNING A S £9.20 

For children and adults alike. 

SUPERUFE B £9 20 

Fast (machine code) version in a large universe. 
UTILITIES A/B £B.05 

An assortment of useful procedures; - date 
conversion, input and validation routines, graphic 
routines, sorts and many more. 

*** SPECIAL OFFER »•* 

Any 3 cassettes for £20.70 
Add 50p p/p per order. 

Please state whether Model A or B and quote 
reference PCI 2, 

Cbeque/PO to GOLEM LTD, 77 Oualitas, Bracknell, 
Berks, RG12 4GG, Tel. 0344 50720. 
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THE ZUm-121 VIDEO molfTOR 


A Highly oiTroclive prices available direct 
w to OEM's, ■■'Dealers. 

A Unmatched value Ihrough nigh quality 
” and high volume manufacturing, 

A Com patch! lily with the mojiorliv ol 
w popular microcomputers, 

• High resoluiion video display wllh 
improved cho rooter derlnillon. 

• Versatile exterior controls foot 1 1 tote 
display pd]psimenls 


The ZVM--1 21 is a high quality, high resolution 
12 monochromatic video monitor. &octed 
by massive resources and decodes or 
experience In video electronics. Zenith Dola 
Systems provides you wilh reliable products 
from a reputable source. 


data 
systems 


BRISTOL FtO AD GLOUCESTER GE.2f.UE 
Wephonu: f«52'| 294S1 


MICROWARE 

(London Ltd) 

COMPLETE DISC DRIVE 

SUB SYSTEMS 

For Tandy; Video Genie; 

Nascom 

AND ALL POPULAR MICROS 

SINGLE UNITS £175 

DUAL UNITS £295 

BBC MICRO 

SINGLE UNIT FROM E135 

Includes PSU and attractive desk top cabinet 

• Fully guaranteed CDC disc drives 

• Cast aluminium chassis 

• 5 mili sec track to track 

• 250k; 500k or 1MB 

• Industry compatible 

Microware 

(London Ltd) 

637 Holloway Road, 

London N19 
Teh 01-272 6237 

01-272 6398 
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DISKS STATIONERY PRINTERS 


Special offers on disks, stationery and 
printers 

Floppy diskettes in boxes of JO 

5] " s/s si d e n s i t y s • s e ct o red o n I y £ 1 5 . 00 

B" s.s s 1 density s. sectored only £15.00 

(Add H. 00 box P & P + Vat J 

Continuous stationery - 1000 sheets 
9."x 1 1 J Plain single part only £4.95 

9 JH x 11 '' Plain (with margins! only £5.96 
14V H X11" Lined or plain single part 

only £7.00 

(Includes delivery , excludes VatJ 

Printers from Newbury Labs 

Special Introductory Offer 
A free box of S^xlV Stationery with 
every Newbury Printer purchased 


The 8510 Ell "carriage! 
The 1550 (15" carriage} 


only £430.00 
only £650.00 

For the printer that has everything standard, 
buy The Newbury 8510 or 15E0. Price 
includes 6' cable 


COP Consultants Limited 
WICKEN ROAD CLAVERING 
/ ESSEX CB114QT 

Ring Clavering 1079985! 617 
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r supercharge /our 1 

SUPERBRAIN 


* Speed up disk operations by 400% 

* Cut copying time by up to 75% 

* Communicate with other Micros 


* Customise your favourite Word processor 

* Get BDQS errors under your control 

* Program with Block Graphics 

* Copy screens to memory or printer 

* Chain COM files from BASIC 

* Write unbreakable security routines 


See Dee Software tune-up kits start at €30.00 



Full details from ; 

COMPUTER 

FACILITY 

0734 867855 

32 Redlands Road, 
READING, 

Berks. 

J 
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EBB COIVITEX EBB 

Professional Software for the BBC computer 

TYPING TUTOR 32K 

Learn the skill of touch typing. Over 50 graded 
exercises. Key and finger positions highlighted For 
each exercise. Analyses performance and errors, 
makes recommendations. Keyboard "click* 
feedback incorporated. User configurable. Add 
own exercises or try free form practice. Use In 
colour or black and white. Instruction booklet 
supplies. ElOinc. 

GAMES PACK ONE 16/32K 
Two colourful and professionally designed . 
games on one tape. SIMON with 3 skill levels for 
1 to 8 players. HANGMAN with over 400 words 
in two groups, junior and adult. Try your skill. 

£6 inc. 

Cheque /PQ payable to 'Contex Computing' 

Dept PC 2, 15 Woodlands Close , 

Cople , Bedford MK44 3UE , 
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EPSON TYPE 3 PRINTERS 


Save £60- £80 ( + VAT) on your 
superb new Epson Type 3 printer. 


Full range of interfaces, cables 
and sundries available. 


For FREE BROCHURE and 
special DISCOUNT OFFER write, 
stating your computer, to; 

Dafatech Ltd (PC), 3 Bramhall 
Close, Timperley, Altrincham, 
Cheshire, WA15 7EE* 
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ZX8 1 , New, for sale, GUARANTEED, £43. 
Phone BARRY 458 5565. 


MZ80A/K. Business, utility, games, educa 
tion cassettes, super basic. S.a.e. 38 South 
Parade, Bramhall, Stockport. 



RAIR BLACK BOX CP/M used microcom- 
puter. Rair maintenance transferable 
anywhere UK. Wordstar, Mailmerge, 
Datastar, Supersport, Spellstar, Calcstar, 
Diagnostics, BSTMS, BSTAM, CBASIC, 
MBASIC, Pascal MT + SP, COBAL. PL/1, 
MACR080, dBASE2, integrated accounts 
package includes: stock control, invoicing, 
sales ledger, purchase ledger, nominal & 
management accounts, payroll. Choice of 
models: 3/20 64K Twin Floppy Disk with 
Hazeltine screen, total new list price over 
£8,500. Bargain £3,750. Plus VAT, or 
Model 3/30 1 28K 5 MEGABYTE 2 Hazeltine 
screen, total new list price over £11,500 
bargain £5.750 plus VAT. Tel. London 
01-989 0430 anytime. 


ICL 1501 Intelligent terminal computer and 
large printer. Some software £12.00. BBC 
and Dragon software. Tel. 01 -688 8365. 


FOOTBALL POOLS PREDICTOR for BBC 
micro, A or B. Uses unique mathematical and 
statistical forecasting methods. On cassette 
with full instructions, £4.99. MAYDAY 
SOFTWARE, 181 Portland Crescent, Stan 
more HA7 1 LR 


8032 SOFTWARE. Wordpro 4 + £185.00. 
Visicalc £75.00, Petaid £145.00. Quick 
Sale - Buying House. Simon, Redhill (0737) 
60986. 


KONG, MUNCHER and DODGEMS m/c 
versions of popular arcade games for 1 6K 
TRS80/VG. On sale in America shortly but 
only available in this country from the author, 
Steve Morris, 44 Park Road, Hull, HU5 2TA. 
Only £5 each. 


SORCERER 32K. Basic and development 
ROM Pacs. Video monitor. Two Micropolis 
disk drives. SI 00 box. MBASIC, CP/M and 
Micropolis basic. Documentation. £550. 
01 552 6026 (Evenings). 


SI 00 8080 CPU, £40 8" SSSD drives. £45 
5V/100A switched PSU £40. T.E.I. SI 00 
micro, twin minidrives, 80 x 24 screen, 
manual, £950. ASR33 (manuals) £75. 
Wanted: SI 00 boards. Chelmsford (0245) 
360320. 


FOR SALE 2 No. 8050 Commodore Disk 
Drive Units (1 8 months old) good condition, 
recent service, £695 each. Aldershot 
(0252) 28015. 


APPLE II + , 64K, Disc Drive, DOS 3.3, 
Pascal System, 1 2 inch Hitachi monitor, 
software. £1100 o.n.o. Phone 01-886 
5789 


WANTED someone with knowledge o 
ROBOTICS to help with development of 
small computer controlled mechanism an- 
later to assemble limited numbers of th 
electronics side of the mechanism. A 
interesting spare time job. Write, Photc 
Control Computers Ltd., 6 Kenton Rd. 
Harrow, Middx HA1 2BL. 


OFFERS invited for surplus PERTEC 9. Traci* 
tape transporters, Model T7840/9/1 2.5 c/w 
Formatter, Interface and P.S.U. one uni- 
cabinet mounted. One set of four items 
boxed. Telephone 06076-66539 Day 
0602 392802 Evenings. 


ITT 2020, 48K, 2 drives, dot printer, J\ 
monitor, 30 disks, paper. As new. Cos 
£2,400+ accept £1,000. Tel: 031-33’ 
4248. 


NEWBRAIN SOFTWARE Renumber £5.25 
Telephone Directory £9.75. Text Edito 
£9.75. S.A.E. for details. J. M. Mason, 59 
High Street, Astcote, Northants NN1: 
8NW. 


A Truly Portable Computer 

FROM 

G.M.T. COMPUTERS LTD 


HX-20 

PORTABLE COMP 




GMT Computers Limited are stockists of Hx-20 hardware and 
software. 

To obtain a Hx-20 complete with portable carrying case send 
your cheque for £411+ VAT £477.65 including postage and 
packing and leave the rest to us. 

Prices for optional extras, e.g. micro cassettes, available on 
request. 

Want more details? Phone us on 01-947 7234 and ask for 
either Stuart Costigan or Barry Abbott. 

GMT Computers Limited are at Newport House, 22 Hartfield 
Road, Wimbledon SW19 <(2 minutes walk from Wimbledon 
Station). 


EPSON PRINTERS AT UNBEATABLE PRICES 
MX80 FT m £ 305 + VAT 

MX8& FT m £ 315 + VAT 

MX100 FT m £ 415 + VAT 

Interfaces to any machine supplied-pleaseask for price 


All printers carry a 1 Year Guarantee and come with paper. 
Shipment is by Securicor to your door— Please add 
£7+ VAT carriage. 

Payment by Cheque, Access, Visa etc. 

. ' ' 

Shipments throughout UK by Securicor. 

I We can export to most countries in the world. 






Micro-Spares 

We cannot and will not be beaten on Price! 

104/106 Hanover St, Edinburgh EH2 1DR. 031-226 3345 


200 
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DISKTOOLS 


Support utilities for CP/M, 
hard/floppy systems 

DISKMANAGER 


MP/JV1 and Apple CP/M 


monitor the integrity of your disks. 
Informs the user of anything out of 
order, as well as the usual CP/M type 
commands the user may look at and 
restore erased or corrupted files, 
reclaim faulty disks, change user 
number of files etc, etc. 

a very powerful currently "idiot- 
proof” CP/M Disk Editor. Manipulate 
data by Track/Sector or CP/M 
records. Use it to learn about CP/M 
file directories. 

Tidy up your disks just as you do 
your desk or filing system. Save time 
and money and hard wear if used 
frequently. 

Back-Up/Restore your hard disk 
to/from a number of floppy disks. 
Extensive user transparent error 
checking. 

DISKTOOLS 86 

The disktools 80 programs will shortly be available to run 
on systems using 8088 or 8086 processors and 
CP/M-86. 

Dealer enquiries welcome. 

Consultative work undertaken for CP/M systems 

S LOGGER 

o f t w a r e 


DISKED 2 


DISKORGANISER 


DISK8URS 


3 r 5, BEACON ROAD, 
CHATHAM, KENT, ME B 7 B U 
□ WAY (0634) H i I 634 


| CIDER CARPS FOR THE APPIE/PET 



EPROM PRO GRAMMAR /VIA BOARD - 2 rn 1 [APPLE) 

Save you t i mporta nr BAS 1C anti (VtACH IN E CO D E programs o n 
EPROMS. Programs any pin compel fble 271 &! 2532 EPROMS, Just 
plug into any APPL E S LO T and go . To store BAS )C program s must 
use C) DERSO FT- BASIC MANAGER and 32 K MEMORY BOARD 
Please spec ily diskette (DOS 3 3 or 3,2. 1 J or cassette for programs. 


£62,00 


L32K MEMORY BOARD - c «p R/W to RAMS tool £ APPLE I 
Read i EPROMS/ROMS/RAMS in any combination. 8 sockets to 
store up to 22 K by las of BASIC end MACHINE CODE programs. 
Sockets ere software selected by ONE instruction. Reads 2716/2532 
pin compatible EPROMS/ROMS/fiAMS. 

LVIA BOARD ^ Parel I tl/Sarta I/Timer* ill In 1 1 APPLE 3 
Single VIA 5522 has 2x3-hft programmable bi^d tract ion* I ports, 4 
control line*. 2 programmable timers end fl bit drift teg liter, 

"DOUBLE VIA BOARD [APPLE ) 

‘ As above but with 2 VIA chips giving TWICE the powar. 

WIRE WRAP PROTOTYPE BOARD 

Plugs into Apple sockets for prototype design. 

CIDERSOFT - BASIC MANAGER ROM [APPLE) 

Contains program j for the 32K MEMOHY HOARD which LOAD/ 
CAT A LOGO E/M AN AGE Applesoft Besic programs from memory 
board. 

P SWEET 16-16 BOARD ™ Battery Back-Up RAM /EPROM 
15K bytes Of C-HOM [Bat. Back Up RAM) and l&K bytes of 
EPROM [Wot included) for ACORN - APPLE - PET. Plugs into 
any 2632 pin compatible ROM socket. 8x4k stock ets - sockets are 
SOFTWARE selected by ONE instruction. 

Board with 16K C ROM 
Board with 0K C ROM 

32 K VERSATILE MEMORY -BOARD - For ACORN/ APPLE/PET 
Plugs into any 2632 pin compatible HUM socket, 3x4 K sockets - 
sockets are SOFTWARE selected by ONE instruction. 

4K CROM (BATTERY BACK UP RAM) for ACORN/APPLE/PET 
► Plugs into any 2532 pin compatible socket. 

COLD START AUTOCIDERSOFT ROMS for 32K MEMORY BOARD 
RUN your BASIC program immediately when you power-up. 

All prices ir# jncluiNt of VAT and p£tp r Cheques era payable to 
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£45.00 

£35.00 

£55.00 

£10.50 

£25,00 


£135.00 

£95.00 

£48.00 

£45.00 

£50 


COMPUTER INTERFACE DESIGN 
ELECTRONIC RETAIL limited 
5 King Street, Margate, Kent 

lEJ [00433 22936 
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MICROCOMPUTER SYSTEMS (U.K.) LIMITED 

Microcomputer hardware and software 
for business, educational, industrial and 
scientific application. 


APPLE 


m ARE THE BIGGEST SUPPLIER IN 
THE WEST COUNTRY 

Why? We're the longest established, the friend- 
liest, the most experienced AND we give superla- 
tive service and advice. 

This adds up to the best deal in Apples you'll find at 
the most sensible prices. 

Give us a call for all Apple requirements. 


BASF DISKETTES 

Genuine German made First Quality — FULLY 
GUARANTEED 

5i' Sinqle sided, si-ngle density, soft sectored 

£13.50 (Box of 10) 
54" Single sided, double density, soft 
sectored £17.50 (Box of 10) 

5a" Double sided, double density, soft 
sectored £23.00 (Box of 10) 

Postage & Packing 50p. Prices Ex. VAT 

WE STOCK THE FULL BASF RANGE 


DflTflUNK 

© MICROCOMPUTER SYSTEMS (U.K.) LIMITED 

1 0. Waring House. Redcliffe Hill, 
Bristol BS1 6TB. 

Tel. Bristol (0272)213427 

Authorised Dealer and Service Centre for 

iconvxjter fc commodore 

*****“ *- COMPUTER 

24hr answering service 


OSBORNE 1 

THE MOST EXCITING PRODUCT TO HIT THE MICRO 
MARKET FOR YEARS! 

The fully portable 64K microcomputer, VDU, disks, 
mains/batteries together with a tremendous software 
package worth £800 atone! 

— ONLY £1250! {Ex VAT) 

AND LOOK AT OUR SPECIAL BONUS OFFER! 

— A FREE 12" Green Monitor and A Box of Top Quality 
BASF DISKS in a Library Case — WORTH £200! 

— ALL FREE WITH EACH OSBORNE! 






OSBORNE 1 DOUBLE DENSITY VERSION 

Now available £1375 (Ex. VAT) 

New Extras Included in Price — UCSO P-System, 
Read other CP/M Disks including IBM PC & SIRIUS 

DATALINKS EXISTING OFFER APPLIES 


/ 


To; DATAUNK M»CfiOCOMPUTCR SYSTEMS (U.K.) LIMITED 

Please send: CD Full Price List 


| Name 
Address 


\ 

n Quotations for (please attach details) 11 
□ Items listed (cheque enclosed) 


Te! No 


202 
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dim (jifljHHj 

The most power! ul disk drive 
for micros to emerge this year 

Training facilities are now available for new dealers 


Vlasak 

Computer 

Systems 


Vlasak Computer Systems, Vlasak House, 8 Stuart Road, Hish Wycombe, Bucks HP13 6AG. 
Tel: 0494-448633. 


Address 


would like: further information on Ml OS D 
a demonstration by my local dealer □ 

I would like to become a dealer □ 


Name 
Company 


__Tel. No. 


MIOS- mightier 
performance for Apple 

1*25 Mb (formatted) for only £899 


New from Vlasak — the most powerful disk drive for Apple 
microcomputers at the most competitive unit cost to be 
produced this year. With years of international systems 
experience behind us, and on the strength of our long- 
standing relationship with Apple microcomputers, we have 
designed and manufactured a disk drive which leaves all 
others standing. The MIOS disk module — a five-inch trim disk 
drive for Apple II and /// which holds 1 .25 million characters 
and matches the storage needs of most small to medium- 
sized businesses. For an incredible £899. This means that by 
paying only £100 more than for two Apple drives, you get 
a capacity five times larger. 

That's a powerful reason for buying MIOS. Find out more 
by completing the coupon and posting to the address below. 

Fully compatible with: Apple H DOS 3.3 

Apple ][ Pascal 1.1 

Apple/// SOS 1.1 
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A 1 1 In-One 


Tire 16-biT MicRo 

D^QDD°C1Da\S\D(DD°0D , “ 

s y* TEM ffltldXD 

wiTh 8biT coMpATibiliTy 

an<I coIour qRAphics 

EuroMicro's new desktop computer system 
runs CPM-86 and CPM-80/CPM-85 programs. 
Manufactured for EuroMicro by Heath-Zenith, 
the Z1GG offers; 

From £1,895 


Exceptional desktop 
computer power with a 
flexible and expandable 
system to meet the 
business needs of today 
and tomorrow! 


Low Profile 


Microprocessors 
0Q&& tor 16-pul power 
80B5 lor Bibit compatibility 

Memory 

Kb expendable (o 76B Kb 

BlOrage 

320 Kb to IP Mb (floppy and 
Winchester disfci 
Operating Systems 
CP/M S5, CP/M-B6, MSDOS 

Mulliusor 

Up 10 0/10 terminals 
Graphics 

High resoiulioit &4Q x 500 pixel 

Colour 

High definition 8 colour pixel 


Commit niealfons 

2 RS 232 ports, expandable to iQ, and 1 
parallel port (IEEE JflS availabre soon) 
Signettcs 3601 chip ensures hardware 
compatible cornmunlcalions with most 
mainlrames 
Expansion 

IEEE S100 flUSi'5 Slots 
Power supply 

300W switched mode; ensures high stability 

and regulation 

Application Software 

word processing, llnancial modelling, 

business management, Inlograled accounting 

— ail If cm leading soli ware houses. 

including PEACHTREE 


□SaDomMoVs answer to hiqh performance 

ANd FLExibiliry 


HEqd d°gdaWW 1 

* 8088 8MHz for CPM-86/MPM-86 

* 8085 5MHz for CPM-8G/CPM-85 

* 10 MHz Static Memory 

* IEEE 8100/20 slots 

* MPM-86 
» CPM-86 

* CPM-80 

* Disk options 5” or 8” floppy or winchester 

* Options include; 

IEEE488 interface 
ADDA 

EPROM blowing/emulation 
Colour graphics 

WE’VE been quietly busy developing a range of 
computers that wifi allow rapid development of 
software for CPM-86. The EuroMicro M8/16 will 
support up to 7 CPM-86 users in an MPM-86 
environment. 

AND 

For those who have an investment in CPM-80 
software, we’ve thoughtfully provided a second 
processor to run CPM-80 programs as welt, 

IN FACT you can run any combination of up 
to 7 CPM-80 and CPM-86 tasks simultaneously, 
each user having their own environment. 

For details call 01-341 2447 

0^do°cidaWWd(Dd o (]d™ 


A true Multi-user Multi-tasking Microcomputer 
housed in an attractive 20 slot 
Mainframe with many possible IEEE 
S100 options. 

Ideal for the development of 
CPM-86 programs for the 
large number of table top 
computers based on 
the 8088/8086 
processors. 

From £2,995 


Prices shown are 
exclusive of VAT 


EuroMicro Limited 

EuroMicro House, Coleridge Lane, London NS 8ED. England 
Telephone: 01-341 2447 


EuroMicro is the Trademark of EuroMicro [nc. 


